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To the Moſt Ser PRINCE 


WILLIAM AUGUSTUS. 
Duke of EU MBERLAYND.,. 


 Mayi it Plaz your Royal Hiebneſs, 


AD not the Author been embolden'd to make this : 
Addreſs by the great Importance of the Subject treated 


| upon in theſe Sheets, together with the vaſt and unknown Ad- 
vantages thereof to the World in eneral, and more eſpecially 
to this N ation in particular, whoſe great Honour and Happi- 


neſs it is, that ſhe can boaſt of giving Birth to ſuch a bright 
and promiling Genius, he had never run the hazard 


of diſturbing or any way diverting Your Thoughts from 


Your other Studies, ſo happily directed by thoſe learned 
Gentlemen, to whoſe Care the Forming of Your Princely 
Education is molt wiſely committed. 
He humbly conceives it may be a Subject worthy of Your 
Princely.regard, and which 'tis hoped may in due Time more 


nearly concern You, and that the Lord High Admiral of 
Great Britain, by the Diſcovery of the LonG1TUDE, may 


as far ſurmoant thoſe of all other, Nations in Nautical Skill, 
as She herſelf, who is juſtly term'd the Miſtreſs of the Seas, Y 
does ſurpaſs Them i in Naval Strength. TH 
That it may pleaſe the Almighty long to preſerve their . 
Sacred MATE STI Es, His Royal Highneſs the Prince of 
WALES, His Royal Highneſs the Duke of CUMBERLAND, 


Their Royal Highneſles the PRINCESSES, and all the 


Royal Family, i is the hearty Prayer of, 


"vue Royal Highneſs's 
Moſt Devoted, 
Moſt Obedient, 
And, Moſt Humble Servant, 


n 7 right: £ 
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INTRODUCTION: 
Ni HE, Author of this Scheme being upon full Conſideration 
and repeated Obſervations well aſſured of it's being prac- 
ticable and eaſe, as far as the Nature of the Thing can 
bear, and that, if Encouraged, it may be of general Uſe 
in Navigation, does therefore venture to ſubmit it to pub- 
lick Cenſure, not doubting, that notwithſtanding whatever Objecti- 
ons envious and cenſorious Criticks may raiſe againſt it, as Envy is 
the Diſtemper of weak and mean Souls, yet thoſe Honourable and 
Learned Judges, to whoſe Cognizance it properly belongs, will do 
it Juſtice. LM Fs LAT TAN FEET 
He does not think it proper to trouble the Reader with a tedious 
and impertinent Preface concerning the Nature of the Longitude, and 
it's Uſefulneſs, or the ſeveral ways that have been made ule of, eſpe- 
cially of late Years, towerds it's Diſcovery, as being Things ſuffici- 
ently known to all thoſe who are chiefly concerned in the Practice 

and Application of ſuch an Invention; neither to tell the World 
what were the Motives that induced him to apply himſelf to the 
Study thereof, or to make this his ſuppoſed Diſcovery publick. He 
does not utterly diſclaim the Inducements of Self-Intereſt and Reputa- 
tion, nor Sacrifice them wholly to the good of the Publick, as ſome 
others have done, if you will believe them; but fairly owns he had 
a View towards them all, which he thinks People will ſooner be- 
lieve and will eaſily excuſe him for. He was not willing that theſe 
his Thoughts, which he takes to be true, as Men are apt to favour, 
their own Opinions, ſhould die with him, tho? he can ſtill be content 
if they miſcarry, with his uſual Privacy and beloved Solitude : And 
perhaps it may be better for him, than by being too much Celebra- 
ted to run the Riſque of ſinking under ſuch a Load, leſt while he is 
_ contriving the Safety of others in the dangerous Ocean, by a 4 
* B 2 . | Wait 
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Waft of aſpiring Fortune he b: Overſet himſelt. But prove that as 
it will; the Dice are thrown, and he muſt make the beſt ot his Game; 
which (with the help. of Providence) he hopes will be managed, if 
not to his Gain, yet nit much to his Loſs, altho' of Time, yet not of 


Reputation; ſince without Reflection, he has ſeen many as abſurd 


Performances appear in Print upon the ſame Subject: To which there- 
fore to come nearer it may not be improper to inform the Publick, 
that it was obſervid fifty Years ago by the preſent Famous Royal 


Aſtronomer the moſt ſagacious- and uſefully Learned Dr. H Hey, in 
the Preface and Appendix to his Catalogue of the Southern Stare, 


printed in the Year 1679, that if ever the Irregularities of the Moon's 


_ Motions were truly adjuſted by Celeftial Obſervations and a true 


phyſical Theory ; and the places of the Stars rightly determin'd by the 
Obſervations of the great Hevelius, and thoſe of Mr. Hamſteed; then a 


moſt exquiſite Method wou'd be given of finding the Lengitude of 


Places; both which by good Providence are now accompliſhed to the 


Satisfation of the Learned, as wall appear by the Teſtimonials of foms | 


ofthe moſt eminent Mathematicians and Aſttonomeis ofthe Age. The 


late famous Aſtronomer Dr, Gregory, whoſe Book of Aſtronomy does 
ſufficiently proclaim his worth, in the 33 24 Page thereof ſpeaks thus of 


Sir Jſaac Newton's Theory, viz. © Fhat moſt famous Philoſopher has 
accomp' iſnid, what all Aftronomets.thought moſt difficult, and 
deſpaired of being--perform'd, namely to determine the Moon's 
Place by Calculation, even in the Quadratures with the Sun, ſo ex- 
actly agreeing with the Heavens (as he has experienced by very ma- 
ny Places of the Moon obſerved by Mr. Flamſteed) that the diſa- 

gree ment therefrom, even-wher-the greateſt, ſcarce amounts to two 

firſt Minutes, and moſtly is ſo ſmall that it may deſervedly be im- 
puted to the uncertainty of Obſervation.” Thus far Dr. Gregory. 


* 


Another Teſtimonial is that of the famous Dr. Halley, in his Ap- _ 
pendix to Mr. Street's Aſtſonom ia Carolina, 2d Edition, whoſe Words 


are theſe ; I had intended to inſiſt more largely upon this Method of 
obtaining the Moon's Place, and by Conſequence the Longi ude at 
Sea, but that I find it requires a juſt Treatiſe too long to be 


*© ſubjoin'd to this Appendix, and more eſpecially that the Great Sir 


Tſaac. Newton, to whom no Mathematical Difficulty is Inſuperable, 
has been pleas'd to give us a true and phyſical Theory of the Moon's 
Motions, whereby the Defects of all former Tables are ſo far amen- 


_ © ded, that *tis hoped the Error may ſcarce ever exceed 3 Minutes in 


Motion, or ſo little in Longitude, that perhaps it may be thought 
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4-2 ſufficient Ex:Aneſs for all the Uſes of Navigation? | Agreeable to 


this is that Elogium of the learned Mr. hien in his Aſtronomical 
L: Ctures, Page 344, who ſpeakerh thus; Having now explain'd 
© the Theory ct the Planets, and brought our Aftronomical Task to 

a Concluſion, We ſhould forthwith proceed to the femous Sir 
© Jſaac Nenton's Philoſophy, but that we are happily detain'd in the 
© preſent place for a white by that celebrated Theory of the Moon, 
©-which that Prince of Geometricians and Aſtrenomers hach very 
© lately compoſed out of Mr. Flamſt eed's Obſervations, and Dr. Gre- 
* Fory hath communicated to the Publick; it being well worthy to 


_ © be entertain'd and embraced by all Aſtronomers with the greateſt 


Joy. For it is ſuch a Theory, as when we ſpake of Hurrox's Hypo- 
* theſis, we in vain wiſhed for, while we expetted it from none but 


him, from whom we now have it. Arid indeed it is a Theory, which 


© the Author hath found ſo agreeing with the Heavens, that the diſ- 


© agreement therefrom in the Cenjunttions with the Sun, and this 


© when greateſt, ſcarcely amounteth to more than two, and in the 
© Quadratures ſcarcely to three Minutes, and for the moſt part it is 
© ſo ſmall, that it ſeems as it ought rather to be imputed to the un. 
© certainty of Obſervation, than any thing elle. e ent; 
All theſe Encomiums from ſuch great Men may be ſufficient to make 

the World depend upon the Truth ofthis Theory. As to Mr. Ham- 
ſteed's Hiſtoria cœleſtis Britannica, lately publiſn'd, it may be thought 
needleſs to go about to defend it, his eftabliſh'd Character even a- 
mongſt Foreigners being more than ſufficient, However it may not 
be improper here to inſert the Anſwer, that was ſent to the Prince of 
Denmark's Letter to the Royal Society, publiſh'd in the Preface to 
the Firſt Volume of that Excellent Work, which is in Engliſh to this 
Effe ct, This Series of Obſervations we look upon to be the moſt 
* Copious and Perfect of any, that was ever yet made, and as it con- 
© tributes very much ta the Perfection both of Aſtronomy and Na- 
* vigation, ſo if it ſhould be loſt, we think that loſs can never be 
repaired. But how ſuch an expenſive Work ſhould ever be publiſh'd, 
we cannot at all imagine, unleſs Your Highneſs will be pleas'd to 


- 


do it at Your own Charge. Thus teſtifie, 


£7 moſt humbly devoted Servants, -. 


K e SIE Wen ans ts | 
Chriſtopher Wren, It David Gregory. 7 — | 
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As to the ſo much celebrated Theory of the incomparable Sir Iſaasc 


. Newton, it is that I have cloſely adher'd to in the following Tables and 
Obſervations, unleſs where a manifeſt Inconſiſtency, occaſion'd by the 


Errors of the Prefs, have oblig'd me to deviate from it. I remem- 


ber indeed a certain learned Gentleman of the Royal Society, told me, 


I follow'd Sir Iſaac, too ſuperftitiouſly ; fo He was pleas'd to ex- 


preſs it. This Charge, (if it be a Fault) with a grateful Regard to 
the Memory of that wonderful great Man, I freely own and heartily 


eſpouſe, ſince He was the Firſt, that ever knew any thing of the true 


and phyſical Reaſon of the Celeſtial Motions, and of the various 
ſeeming Irregularities of the Moon, ariſing from different Attractions; 
ſo that I could not abate any one of his Equations, which by exami- 
ning the Obſervations and the Solution of them will appear to be 
all neceſſary. If therefore, by the following Tables the Moon's Place 
in her Orbit may be ſound at any time ſufficiently near for the Meri- 
dian of Greenwich; and if by the five Methods in the other Book, 
which are all demonſtrably true, the Moon's Place may be found by 
Obſervation, by the Uſe of ſuch an Inſtrument as I ſhall now deſcribe; 
then will the Art of Navigation, by the Uſe of theſe two Boooks an 
this Inſtrument, be improved to the utmoſt Perfection. 


A Deſcription of the Hypſometer. 


T H1S Inftrument conſis chiefly of two Wheels, moved by two 
perpetual Screws within a Caſe of ſix Inches ſquare; to which 


is afix'd on the Right Side a Square Plate with a Circle upon it, like 


the Face of a Clock. This Circle being 12 Inches in Diameter, is 
divided into 100 equal Parts. There is a Handle or Key like that 


| which winds up aClock, only with this difference, that, whereas in 


that the Handle 1s at the End of the Shaft, this is in the Middle of 
it, and the End, which reaches to the Diviſions on the Circle is made 
ſharp to ſhew the Diviſions more exactly. The Handle beiag put 


upon the Square End of a perpetual Screw, by turning about moves. 


a Wheel of 48 Teeth, placed horizontally. Upon the Spindle of this 
Wheel is another perpetual Screw, which moves another Wheel pla- 
ced perpendicular, of 45 Teeth. The End of the Spindle of this 
Wheel comes through the Left Side of the Caſe. The turning about 
of the Handle elevates aſhort Teleſcope of 3; Inches in SW. 
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Object Glaſs whereof hath an Aperture of o 85 Parts of an Inch, and 
it's Focal Diſtance or Radius is juſt 30 Inches. In the Focus where- 
of, or at 30 Inches Diſtance from the Glaſs, is fixed horizontally, a 
very ſlender Wire, and near it, towards the Eye, there 1» an Open- 
ing in the Side of the Tube, made ſloping to give a Light to the Wire 
in dark Nights. At 31 Inches from the Glaſs 1s placed another Con- 
vex Glaſs, at 33 Inchesa 2d, and at 35 a 3d, all three having the 
Radius or Focal diſtance of an Inch; ſo that the apparent Diameter 
of the Sun or Moon is magnified juſt 30 Times, The Middle of the 
Tube is bound faft about with a Braſs Hoop an Inch broad, from 
which proceeds a Socket an Inch long, and half an Inch wide within. 
This Sdcket in time ot Uſe is put upon the End of the Spindle of 
the perpendicular Wheel of 45 Teeth, (which comes through the Left 
Side of the Caſe) and faſtned to it with a Screw. The Handle turn'd 
once about elevates the Tube ten Minutes of a Degree, three Times 
raiſes it 30 Minutes, being about the Compaſs of rhe Sun or Moon, 
6 times raiſes it a Degree, and ſo on. Now 8 times 6 making 48, 
by that time the Horizontal Wheel is turn'd once about, the Tube 
will beraiſed 8 Degrees, and 8 times 45 making 360, by that time 
the Wheel of 45 Teeth were turn'd once about, the Tube would be 
moved quite round, But there is no need of any Thing like this; 
for raiſing it 2 or 3 Degrees is ſufficient, and therefore there need 
not to be cut above 12 Teeth for 2 Degrees, and 18 for 3 in the 48 
Wheel, and not above 2 or 3 in that of 45 Teeth, as will appear by 
what follows. 8 £550 e 
To come therefore to the Uſe of this Inſtrument; When an Alti- 
tude is to be taken, firſt take it as near as can be by a Quadrant of 6 
or 8 Inches Radius, which may be done within a Degree or two, as 
ſuppoſe 1 find the Altitude of a Star or of the Moon's higher Limb to 
be 40 Degrees or thereabouts ; by a well divided Quadrant of about 
a Foot Radius, I ſet a Bevel to an Angle of 39 Degrees, if the Al- 
itude be increaſing, becauſe ſome Time will be taken up in preparing 
or the Obſervation ; but if decreaſing, to 38. There proceeds from 
he Center of the Inſtrument or may be affix ed to it, when uſed, an 
Horizontal Piece of about a Foot long, on which is drawn an Hori- 
zontal Line from the Center. The Bevel therefore being fix d to an 
angle of 39 or 38 Degrees, let one Side of it be applied exactly to 
he ſaid Line, and let the Socket be turnꝰd on the end of the Spindle, . 
il the Tube (which muſt truly be Cylindrical) touch the other Side. 
hen having turn'd the Handle back to the beginning of the Diviſi - 
mn ons - 
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ons on the Circle, which is, when it can be turn'd no farther, there 
being no Teeth cut, ſcrew the Socket faſt to the Spiudle; ſo is it 
ready for the Obleryation But ſtill there is required another Ad- 
dition, VIZ. a Staff of about a Man's height and about 3 or 4 Inches 
Square; within this Staff or on the back of it is toſlide a Piece of a- 
bout an Inch Square, whereon is put a Line of Sines to the Radius of 
17. 5 Inches, ſuch as this in the Margin. The top of this Piece at 
the time of Obſervation is to be ſcrew'd fat to the 
Deg. Ia. 100; Caſe of the luſtrument, and the Piece rais d or de- 
—— preſs'd by means of the Line of Sines, as the Alti- 
51.53 [rude requires. For Inftance; If the Object be 5 De- 
17710 } 3*24 [prees high, the Piece muſt be rais'd 1 Inch and 53 
\ 15 | 4:53 [Hundredth Parts, if 20 Degrees high juſt 6 Inches, 
"JW? 6.59 [and ſo for the reſt: Now 'tis but meaſuring 153 
25 | 7:4? [from a Decimal Rule, and there placing 5 Degrees; 
308.75 [and meaſuring out 3. 04, and thete placing 10 De- 
358 |grees, and ſo on, and raiſing the Piece to thoſe De- 
40 | 11'23 grees; ſo the Tube will be rais'd to the height of the 
i 45 | 22*37 Eye. Otherwiſe when the Altitude is great, the 
4 59 [| 13'41 ⁴ Eye. Glaſs would be depreſs'd ſo low, that the Obſer- 
55 | 74:34 [ver muſt be forced to ſtoop, but by this means he al- 
60 | 5.16 ways keeps his natural vpright Pefture, and has no- 
65 | 15456 | {thing to do, but to turn about the Key, and look 
| 72 | 16:44 [through the Tube, only he may when there is Oc- 
| 75 | 16-9 Jcafion, hold a Lanthorn with his left Hand to the 
| $9] 17.24 [opening of the Tube, and fo give Light to the Wire. 
} 85 | 27:44 here muſt be two Handles put to the Staff, and a 
*_92 1 17:59 l5pirit Level about Breaft high fix'd to it with a Caſe 
1 of Glaſs on the Side, and ſomething above to put a 
Candle in, and fo to give Light to the Level. There muſt be an Aﬀiſt- 
ant, whoſe only Buſineſs is to hold the Staff by the two Handles, and, 
as the Ship rolls, to recover the Staff to be truly Perpendicular by the 
help of the Level, which certainly muſt be practicable at Sea, or no 
Inſtrument can. The Obſerver turns the Handle leiſurely about, e- 
| ſpecially when he comes near the Object, till the Horizontal Wire 
cut the Star, or the Center or Limb of the Sun or Moon, and then 
| ſtopping his Hand obſerve the Diviſion on the Circle, where the ſharp 
end of the Handle refis, which Handle has a Spring, by means of 
which, it moves not, but keeps fteady to the Place it firſt refts at. 
Now the Countirg is very eaſie; for if the Obſerver but . 
21 a: of 2:3 "OY $9.5 Re 
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the number of Turns he cannot be miſtaken, ſince Nx Turns raiſe 
the Tube one Degice, every ſuigle Turn 10 Minutes, and the Circle 
being divided into 100 Parts, evety tenth Diviſion is a Minute, eve- 
ry fifth half a Minute, or 30 Seconds, and every Diviſion fix Se- 


conds, which the Eye may eafily divide into 3 parts of 2 Seconds 
each. Now that two Seconds may as well be diſtinguiſh'd on the 


magnified Diameter of the Sun or Moon, is evident ; for whereas 


there are 3600 Seconds in a Degree, and 1800 in a half; if there 
be 900 diſtinguiſhable parts in their Diameter magnified 30 times, 
then what was faid before is true. Now there being 30 Minutes in 
their Diameter or thereabouts, this Squared or Multiplied by 30 
produces 900. Their Diameter even in their Apogee appears full as 


big; as that of a Circle of 30 Inches does at the diſtance of three or 
four Foot. Now 1t any one at this diſtance ſhould look at a white 


Circle of 30 Inches Diameter, he might with a Hair or very ſlender 


Wire held Horizontally eaſily diſtinguiſh Inches, I may ſay half In- 


ches, that is, in the Sun or Moon Seconds, nay Quarters or half 
Seconds, as any one may try by fo looking at a Yard-Rod divided in- 
to Inches, 
Io take the Altitude of the Sun there is affix'd to the Tube a ſmo- 
ked Glaſs betwixt the Eye-Glaſs and the Eye. Or there may inftead 
thereof be erected a perpendicular Plate of Braſs to take the Image 
of the Sun. The Spirit Level had beft be made in the form of a 
Croſs, one end of which may go through the Staff, and when the 


Bubble of Air is juſt in the middle of the Croſs, the Staff will be truly 


Perpendicular, inclining neither to the Right nor Leſt, forwards nor 
backwards, provided it be truly made; otherwiſe it muſt be corre&. 
ed by Experience. If the Spirits be colour'd with Dragon's Blood, 
the Bubble will be more eaſily diftinguiſhed. 1 

This Inftrument may be applied to a Poſt erected perpendicula 
in a Garden, and by means of a Socket may be turned to any Azi 
muth, as I have one in mine, which moves forwards or backward: 
moſt equably and truly without the leaſt Jogging, made by a very 
ingenious Workman (Thomas Clark in Warrington) by whom any Gen- 
tleman may be accommodated to Satisfaction. It ſhews the Altitude 
full as exactly, and with a great deal more Speed and leſs Expence, 
than the beft Quadrant of 6 Foot Radius can do. There muſt be 
two of theſe Infiruments one to take the height of the Moon, and 
another that of the Sun, or of a fix*d Star, as near as may be at the 
lame time, Whetherſoever of * takes the Obſervation _ 
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nim call to have the Halt-minute Glaſs turn'd, and when the other 


has done, let him order it to be ſtopp'd. By having the Altitude ef 
the Sun or a known Star the Hour may be found, ſuppoſing the Lati. 
tude known, and if to or from this be added or ſubſtracted the Dit- 
ference of time between the Obſervations, the time of the Moon's 


_ obſerved Altitude will be had, and by the ſecond Method in the o- 


ther Book, the Moon's Place in her Orbit may be found; and by the 
{following Tables it may be Calculated, what a Clock it was at the 
Royal Obſervatory at Greenwich, when the Obſervation was made, 
and fo the Longitude of the Place may alſo be found, Whereas it 
was faid a little before (ſuppoſing the Latitude known) I ſhall take 
this Opportunity of ſhewing ſome other ways of fiading the Laticude 
beſides the common one by the Sun's Meridian Altitude, As firt, 


| when two Stars that have the ſame right Aſcenſion (of which the 
Reader may And a Catalogue in the other Book, viz. An humble Ad- 


dreſs, &c.) come into the fame Azimuth, by taking the Altitude of 
either and allowing for Refraction, as muſt. always be done, having 
their Declination given, he may find the Latitude, and having their 
right Aſcenſion he may know the Hour, as by Method the firſt in 
the other Book. A ſecond way is deſcribed in the fifth Method, ſo I 
ſhall fay no more of it here. A third way is; at the Riling or Setring 
of the Sun, which is, when the lower Limb is apparently above the 
Horizon by halt the Diameter, let the Amplitude be carefully obſer. 
ved by a large and truly divided Azimuth Compafs; then if the 


Variation be known, which alters but little in a conſiderable diſtance 
ot Place the Latitude may be found by the Triangle PO O in 


Fig. 4th, where © O the Complement of the Amplitude and © P 


the Complement of the Declination being given, and © OP a right 


Angle, the Side PO may be jound, which gives the Latitude. When 
I ſpeak of the Sun's declination being given, I do not mean ſo given, as 
by the Tables of his Declination, which it is not ſuffic ent to go by, 
but having his Place given in the Ecliptic by ſome true Ephemeris 

or found by theſe Tables, let the Declination be found not only for 


Noon, but any other time of the Day: For without due Care and 


Bxxtneſs it will be in Vain to ſeek for the Longitude. If the Varia- 
tion be not known nor the Latitude, let this be found by the Sun's 
Meridian Altitude; afterwards let the Sun's Altitude and magnetical 
Azimuth be both obſerved at the ſame time; then the Latitude, the 
Sun's Declination and Altitude being given, his true Azimuth may 


de found, and ſo the yariation of the Compaſs. If this be known, 


another 
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another way of finding the Latitude any time of the Day will be 
thus; Let the Sun's Altitude and Azimuth be both obſerved; ſo has 
ving the Sun's Altitude, his Azimuth and Declination given, the La- 
titude may be found, and alſo the true time of the Dax. 

Having thus given the Reader ſeveral ways of finding the Latitude, 
which ſhould be done frequently, and alſo fully deſeribed the Inſlru⸗ 
ment, I ſhall now proceed to the Tables, and ſhall begin with that 


of Logiſtical ä (as * of Uſe in all the * which . 
follows. 


| 'A I. E. of 7 Logarithms. 
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Hevelius, Ricciolus, Ballialdus, Caſſini, Dr. Halley, Mr. Flamſteed, c. 
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77 to make the Book Vigger han is . | 
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_ raiſed againſt my Table of the Moon's Excentricities. I ſay therefore ; firſt, 
_ That if by this Table the Moon's Place may be more nearly and truly found, 
than by any yet extant, even as near or nearer than is required by Act of Par- 
liament, then one would think the anſwering any other would be needleſs; but 
the Suppoſition is true, as will appear by comparing my Accounts with thoſe ari+ 
ing from the Table in Mr. Whiſton's AsTRONOMICAL LECTURES, and 
alſo thoſe of Sir Iſaac Newton, as falſe ſly printed in Dr. Gregory's As Ro- 
NoMY. There not being Room for i bere, 1 Jae anſwer other Objettions 
ard. 3 55 


PPP 7PECY . S121 


| my 5 ©: Na 15 Þ 1% "ax 1 | 


wii * [4/2 us BY, es N | | Ria} 1 TRA. SI MI — , 
4, D. 1573, Dec. 8. 3 21, ens Time at Greenwich, Sun's 


mean Motion 8. 27. OF 7 Sun's Apogee 3. 05. 31. 105. „Sans mean 
| "Anomaly 5. 21. 37. 59. Equation of the Orbit — 17. 13. Equation 


5 e | i 
of Tit ime —2. 16, Proportional Parts — 0. 06. Sun” s true Place | f 
> Ys. H. M. $. = ö bh 


8, 26. 51. 45 ＋2 861.4 47. Mean 2 7. 11. 05 +46 w_ the Time ; 
of Oppoſition in the Moon' $ Orbit = 7. IT. "4 | 9 


i * 
5 
* \ 
; Y 


| | Moon's | Moon's mean Motion, Moon's Apogee. | Moon” 5 aſcending ö 
VVV B SO... 
„ . . . WEE wal | 
2. 22. 45. 59. T 28. 6. 27. 52. 31. 2. 26. O.. 
N 2. 2% AY. 25 65 — 2 58. J 41 
1, 43. ; 
„ ite . 22 78. 5 25 33 nd 25: es. ws 
| . e 27. — Far. 45. O2. 1 30. 
4 2 Ed. 2. 22 44. 43. 1-53-09; 34. 55. | 25. 09. 11. 
. | 33 Excent. 50221. | ne. Limit. 801 7-59: 
5 e ee e . e e ere, e we e n 1 
1 3 Eq. 2 22. 44. 48. | Moon's mean Ano. | 1 
ih 1 IH aA 06. ; 35 00 52-1 x 
4 %s Ex 2. 26. 49. 54. e eee 
J- | 4-4. oF | 1 I. 48. Wine | l GP DRQREs © 
as | 3 15 AY WE br | * * * BO RY 18 1 * 
6, 7 Eq. 2. 26. 51. 42. = Tart 7 "Excent 06000 
| Sun's Place. 5 Moon s Place, | Moon's Place, 
8. 26. 57. 2. I 5 26. 2 09: 4-2: 5. 53: By 
Dif. —5 55] b 1 1 2 Dip. +149 
5 5 | - or 2 - Miles, * 41 Miles | org4 —Miles 
11 4289 1 too little. . too much. 


4 — A 
— - A , „ 9 4 — 


cn — 


| „ oe 
A * * 


— —— r 


44 ] 


. .... a 


—— — 


| 2 © B SE RVATI 0 N, ll. 


21. 56. 13. 


2 1 
T a> 
. ; 
Y . 
7 


. 


[4 D. 1570 Sept. 15. 12. 26: 51 + 23 = 
Greenwich. Sun's mean Motion, 6. 04. 21. 47- Sun's Apogee, 3 05 
36. 06. Sun's mean Anomaly, 2. 28. 45. 41. Equation of the Orbit, 


8333 g. 
= 27. 14. apparent Time at 


— W "I * II a Y Py 


— —_— 


Equation of Time, — 8. 29. Proportional Parts — 21. 


D. N. 8 5. 


; Sun's true Place, 6. 02. 25+ 13 +12 = 25. 25. Mean Time, 12. 18. 45. 
80 $5 for the Ti ime of Oppoſition 1 in the Moon' s Orbit. 


EE * JI _ 


Moon's mean n Motion. 


11.28. 51-45 + 2.31. 


n , . 


1 +... 177. | 


2 


11. 29. 06. 03: 


! 


© + 35 29. | 
— r a ; 5 | 
N. II. 29. 09. 42. 
: | * 8 I 
+ 3. 17. 30. 
— — | | 
O. f O2. 27. 47. 
= — 7, 58. 
| KEV £1 i — — — 
ö * 0. a ON. 2 5 49 · 


1 „ $un's Place. 


6. O2. 25. 25 | 


[1 * 8 5 5 
6 & iT « 1 8 
_ * — — 
3 . 


icon, Apogee. 


. + 0 40- 


1. 11. 
— "i. 


16. 39. 


| Excent, 58332. 


10. 28. 48. 11. 


Wursro x. 


drag . 


38, . 


. 


1. OO. . O2. 


3 
Moon's mean Ang, 


Excent. 57431. 
Moon's Place. 
O. O2. 24 52. 


Diff. + o. 24. 
or 12 Miles 
too much. 


Dip: — 0 33. 
or 16 „Miles 


'} too little. 


Moon's aſcending 
Node. 


11. 22. a 44. 
＋ 9. 30. 


— — 


11. 22. 56. 14. 


+ 28. 24. 


11. 23. 24. 38. 


Inc. Limit. 17. 31. 


—— — 


GREGORY, 


ied. 58537. 
Moon's Place. 
0. 02. "3 13. 


Dif. + o. 48. 
or 24 Miles 
too much. 


* 


M — — —_— — OA ene nc ——— — agg — 2 — 
—— 3 —˙ꝰn; — — — 


[43]. 


ay þ EIS 
| | 
dg 
1 1 


— 


r OW In. + 


1 


FE 5. m. 


. 


A. D. 138 1. Jan. 19. 09. 06. 36 + 23. viz, 6. 59. apparent. . 
Greenwich. Suns 's mean Motion, 10. 08. 53. 32. Sun's Apogee, | 
3. 05. 38. 33. Mean Anomaly, A 03. 16. 59. Equation of the] 


. 
. a 
a . eee v4 eee * | 


| 9 39>. 390 


+ 4. 


Og. 19. 43. 


o. 89. 05. 
+» J. 22. 


e. ee 2. 
Suns Place 
10. 10. OO: 57. 


E 


Excent. 61746. 


10. 0 27. 06. 
Frog Linit 17. * 


3 
Orbit, + 1, 04. 45. Equation of Time, + 14. 07. Proportional Parts, R 
+ 36, Sun's true Place, 10. 10. 00, 53 + 4. vis. 57. Mean Time, ge. 210 
06. +1, 29. for the Time of Oppoſition in the Moon's Orbit. | 
Moon's | Moon's mean Motion. Moon's PRIDE uod aſcending | 
en 
4.09. 24. 28 + 44. ee 8 24.10 10. 13 
4. "09: 23. 12, 8, % „8.77. 
„ 44. = I fy Þ 
— | — 4 | -1- Ss. — eee 47 | N; 
t „. 689, 1 38. 1 4 17. 37. 34. 338 07 18. 53. 
ES: <1. 81. | =2 LILY nts | 


| Moon's mean Ano 1 


11. 24. 21. et b 


+4 


2M. 


— 


q — 


WursrT ov. 


* 


2 \ 


pe 


_ 


- 
1 | 
— { $6 K * 
GRE gon. |. 


d „ 


Moon's Place. 
ide 10. OO. 47 


. 247 * 


Moon's 8 | Platt. 


+ 4 10. og. 13. 


* 


— 


I 25 
m 


| 4 "Dif. © — o. 30 | D. = -o. 10. "Dif Tab * 
ov rz miles or 5 Miles or 68 Miles f 
FFF too mla J, too much. Þ+ 

0 ; | i 23 LN 1 f | 50ſt LOI | 5 

ID 1 Bean 3 — 


TIM 


ö 


_- 


"OBSERVATION 


AS ala, 95 . 


e * 


IV. 


* 


2324 ae 4 — 


4 D. 1587, Sept, 6. 08. 26. 00+. 23. diz. 26. 24: apparent Time at 
Oendvich. Sun's mean Motion 5.25. 08. 56. Sun's Apogee 3. 05. 45.31. | 
Sun's mean Anomaly 2, 19. 23. 25. Equation of the Orbit, — 1. 53. 45. 


Equation of Time, 5. 17. Propor. Parts - 13. Sun's true Place, 8 3. 
K | 
14. 58. —8. VIZ. 14. 50. Mean Time, $.-22; 06. — 3. 10. for che Time 


.. M. C. 


Law . 


. 


A. M. . 


0 f Oppoſition in the Moon's Orbit, 


22 — 
— 2 — 1 


5 


1 


wm EAT. 


1 


Moon $ aſcending 


Moon' 34 Moon s mean Motion. Moor's Apogee. 
=o of: | Node. . ww 2 
„C 5 5. 29. 4 | 
III. 8. 53. 05 a bs ht 0 * ry 
| . 32. 9. 33, 

1 Eg. | rt. 19. 64. 37-1: 1-16. 40 . 5:29; #1. 20. 
| +3. 32. = 12. 12. 10. — * 18. 29. | 
2 Eq. [II. 19. 08. 10.][ I. 04. 37. = 26." 3. 29; O2. 512 | 

9225 — 10. ] Excent. 52477. 2855 Limit. 25 48, 
1 11 19. 08. 80. Ae mean PR | 
14. 08. 04. 10. 14. 30. 19. 
. 23. 16. * | WuHrHisTON. GREGOR v. 
— 1.5 „ 
A1. 23. % ON} Exc. . | Excent, 52789 
Sun's Place, Moos Place. | Moon's Place, 
1 55 a3... 14 2 11. 23. 12. 29. | IN, 23, 16. 23s 
Dip. + o. IT. Diff. -a. "Dif + I, 22, 
or 5 = Niles ior 70 ＋ Miles | or 41 > Miles | 

| too mach. 6 Þ -.}.. £00 little. too . 


| 
| 
| 
N 
, 


1 
b 


. 


n 


3 5 : 


— ͤ˙A IO V . 


ah. it — | 2 M4 * r 


— 


0 b 8 ER V 


+ ——— A'S 


VA #1 TIO N, 0 | 


S. 


a 8. 


h. MM. „ 


I. 


F. 


of the Orbit, + 1 52.62. Equation of Time, + s: 49- Propor: Parts 
| ny 24. | Sun's true Flace, 11. 44. 4 43. 08. + 3. viz. 43. 11. Mean 


| 5 Time, 14. 22-32. 1. 23. for the Time of Oppoſition in the Moon' O 


4 0 1588, March 2.1% 14: 20 + 23. Viz. 43. apparent "Tims at 
Grenwich. Sun's mean Motion, 11. 20. 49. 52. Sun's Apog ce, | 


3. 05. 46. TH Sun's mean Anomaly, 8. 15. 03. 51. Equation of 


| 


| 


a | 
* 


Orbit. . 
"Moon s | Moon's mean Motion. | Moon's Apogee, | Moon's aſcending | 
Eq. N ob Node, i 

1 J Cs cis cs BN 
| 7 a4 FE 0 | 
6. 27. 37. 50. +» 49. | 2, 07. 00, 51 5. 19. 45. 42. 
5. 27. 38. 39. +; 1% 246.4. of eee, 
1 r | 1 | | 
„ 07. 20. 15. 5. 194 36. 29. 
2 ＋ 1. 356. Pe 33. 34. — A 
. 2p- 29 bb 1. 2 29. 46. 41. 5. The . 57. Il 
9 + 5. Excent, 45818, c- Ciuft. gd Los | 
C | i 
5˙ 18 on 8 WIIS TON. GR F ORY. j 
1 840 22. 43. 053. Excent. 45323, ＋ Excend. 45370. 
: Sun's ered W Moon's Place, Moon's N 1 
i 101 I 

Dif, = 6,06. | 255 Def 2. 54. 
ro Or 3 Miles g or 8 = _ or 87 Miles o 
* mt little, Toes £66 mich, too muc he 1 


Kut. 


f * 


eee 


+ a gs ” OE Hee oe Yo AAS Ito Co den 
* y 2 . 
*> 0 . 


7 
* 


„e. 
* * *» l 


47 Tt pine 5. 


is D. 1592. * 14. O9. 26. 11 + 23. vi. 26: 34- apparent. Time 
1. at Greenwich. Sun's mean Motion, 3. 03- 10, 22. 


a 0b In 1 


che Orbit, + 5. 17. Equation of Time, + 1+ 32. Proportional Parts, 
—_ 4. Bus true Place, 3. og. 15. 43 + 8. viz. 15.51. Mean Time 


mr” 28. 5 + 3: 26. for the Time of Oppoſition 3 in the Moon's © Orbit. 


Eg a N K 

4 
896 

— 1 
q 

Baug {1 | 

ay 1 'z& 1 1 5 — 

366 


Sun's Apogee, 


3. og. 50. 31. Sun's mean Anomaly, | 11. 27. 19. 61. Equation of 


Ac _— 


+ Moon! s mean- { Motion. 


9. 06. 58- 54 + 1. 43. 
| 06. 37. 


— — 


— —„V dl 
* 


| Moons $ Apogee: | 


-— 


| —. . 


* 98 


13 OI. 20. 43. 


TY 3 8 32. 
— 
„ 1 


8 oh 27 37. 
* 3 52. 32. 


3. 11. 14. 09. 
aaa. 59496. 


3. Moon? J mean Aue. 5 
0. * 2 -03. | 


a. 
te * % 
- . . 
4 4 
4 
* * - 
5 28 
» 
8 
- 


5 
8 1 
4 
r 5 


1 49. 
Sen $ Fs, 45 8 


93 A. 


"Aris 


SPAS. » _—_ 


| Excent. 60 59. 
+ Moon's „ 


9. 03. 13. 06. 


W 4 
* 


a Dif — O. 02. 


3 
. 


or 1 Mile 


1 
, g al wal 
00 
d 


— 


"Dif; = 2:45 bi 


Moons 5 
Noce. 


2. 26. 53. 49 


26. 


* 1 8 


2. = ES 23. 
iſ _ 19. de 


* 


2. 27. 12. 40. 
Ine. init. Tp 46. 


3 
— — — 
- 
— 
« 1 
= 2 
X Rs 
* . N 
b 
>» 


GREGORY: 


5 611 1 TY 
Mak; Place. 


| 5 03, 11. 43. 


+ Dif: 180 08. 
or 124 Miles 
too little. 


. 


— 


of 


49 ] 


OBSERVATION, 


— 


— ad _ hs an * 


5. m. 


"IF" 


S. 


d, h, . 


+. 1. 36. og. Equation of Time, + 
Sun's true Place, 11. 02. 26. 18 — 6. viz. 


„ 


M. 5. 


A. D. 1598, Feb. 10. 17. 16. 39. + 23. viz. 17, 02: apparent Time af 
Greenwich, Sun's mean Motion, 11. 00. 49. 36. Sun's Apogee, 3. 05. | 
56. 28, Sun's mean Anomaly, 7. 24. 53+ 08. Equation of the Orbit, 

14. 17. Proportional Parts, + 367 


20. 


17. 31. 19. — 2. * for the Time of Oppoſition in the Moon' s Orbit. 


—— — YO 


„ 


og. Mean Times 


2 


6—— — 


Moon's Moon's $ mean Motion. a  Moon' s Apogee | Moon's at e 
= : 77 . 3521 7 wy "A 19. | 1. = 39. 49. 4 | rr. 07. 217 1 
F. . 59. 27. 4 + 16, 30, \ Fa 5 1 
, Ms 44. 3 ; | l 
— F E — — — Kn br re IE — 
t N 4. „ ., , . . 4" 56. 19. rr. oy. 17. 26 
at | „ 46} * Ir, * 55 _— ———  — 
$ £9. +45: Mo -44 „ oz. 24. 14. 17, 75 02. a 
3 B95 - Ä Moon's 8 Mean * 28 
* 3. 22, 14. | I. 2. 21. 25. I 
. : . * 2 > 3 5 2 3s 5 | ; 4 * 4 q . 
4,5 Eq. T W AIS To x. GREGOR x. ; 
1 +1, oo. | Moors mean Auom. i þ þ mean Atom m, 
EY | 1 - 'h x: © oy 04. 14. 13 18. 49. ? 
6, 7 E dos. . 3564] Fas, * 45. e 5365 3. 
1 7 1 . 9 Þ 
AS & $M 0, e Pl A Ae, * Man Place, 
| ] 1 e „ O08. 23, 320.9 
\ te»: I? 2. 26. 99. E 2b. 1 | 75 ＋ 3 * . 
0 _ — YM ; 
; | 12 Diff — 2. 40. 
|, or bo Miles 


too little. 


wo Hs 


2. D. 1898, Ang. 6. 6. 46. 44 . 23. bie d. o. apparent Ti 


Greeifedith;” Suti's mean Motion, 4; 2. 5. 49, Sun's Apogee, 3. 0g. 
506. 59. Sun's mean Anomaly 1. 18. 84. 20. Equation of the Orbit, 


— r. 26. 14 Equation of Time, ＋ 3. _ 
+ Sun's true Place, 4. 23. 


Þ. . 


6 500 


r 


—"OBBERVATIO 


B. N W. 


ON MIL. | 


Pre 


6. 50. 47. — 1. 3. for the Ti ime of Oppoſitionint the . Moon's Opbit. 


„ wit at hed 


al Parte, + 9. 


Mean Time, 


—— 


Moon“ * 


i 
Eq. 
T + 


= — c 


Moon's mean Mösen 


the. 


4 10. 


10. 22. 22 25— 1. 
22. N. 
+8. 


ji . 
> +: 4 
- FL 


1 


, CGE EE DE OL ee Ta COIL TSS "REFS 


3 Eq. 


— ee 


r 
45 5 Eq. 
A. \ 5 * \ Wr zv0 4 7 * 9 


- 6. er? Eq Na 9 

1 9274 + 10. . 24. 15 eg. 33. 
Naa ze . 

e 2 J * T 


. 3 % 
o + * f 
1 . 
ol 
4 


% * — . 
% T”” * o 
4 - «, 7 4 \ * — P 
PiA 11 


in pol 


. TY 
5. og. 


Men's Rpeg zee: | 


— e 


GRE * * . 1 


"243. 0; "SY; 
13 


8 *4 


. 


05. 
2.9 49: 


wry => LD IO 


+3 


** 
41 2 bt 
_— 


| Moar's afcening 
Node, | = 1 


45 o4. 16. 
+7. oz. 


= * YE." 8. 
1 3 eee 
. — — 


. 


19. 55. 
Excent. 61525. 


— Ou — - 


146 ; F 8 f | i X 8 
Voor nean Anom. 5 5 


10.22 18. 15.” 
| 2 + 55. 54. 


„ 


[Wuls Tro N. 
© | Moon's mean Anom. 
6. 97. 


r 


. 


2 * 4 ATE —— — * 


Arcen 08 
cb. Nu 4 


{ ROaP 2 
55 202 59˙* 


59 eo 9c — . ata og ee 7 


8 e 
o. 7. 75. $0, 
Tre Limit. 11 53- 


| Moons mean Anom. 
29. 


a 


5 on 5. 5 
on's Place. 


© 4 | 
12 % 1 2—44 j 


24 17 


wtoo hich,” | 


0. 2 1 
1 — Þ 


f "4 £ " : 
, 4 * 2 8 % 2 7 1 4 
* # 4 
.- ; 4 
: . 
Ef 3323 . 
1 1 
7 _ 


* 
= 
* 
, 


E! 
5 8 E/RV E 1 0 Ni 2 


; ch reit pace, 10. 21. 06.%09\ +3. Mean Time 17. 15: 2 1.— 
for the e, Qppoſition in the Moon's Orbit. 


D. 


4. 8 RY vir. 17. OO. 22. af 


I. 


N. 


© & x 


H. 


* 


+ Oreenaied, Suns mean Motion 19. 19. 44. 04. Sun's Aff G0 


597 29. Sun's mean Anomaly 5. 13, 46. 35. Equation. of the 0 


2 + 1. 21. 2 7. Equazion of Ti ime +». 59. Proportional Parts ＋ 38. 


M. 


5. 


ts. 


Time x 1 


bathe yy <a Ke 


* TEL — 


eh 


| Moon” $ mean Motion, ] 


| | 


Moon” $ Apogee. Mon 5 2 


4. 


201 | 


A 20% 18. 5 T 41. 
Uh 20. 


Ba "It, 


— 


19. 


* 16. 


04. 
: 20, at 


; * a Y 
; Tr : 
5 \ q 
f OP 7 þ 
3 ws TN 
7 
rn. 2 $ 
. 20 FF 12. 06 2? 
4. : Q 
7 9 2 : 
» p * 


2 4. 


6, 7 Eq. 
J 


Oo 4 « 
a _ > 1 
$ L034 * q 
» ww 1 $ % SY 
a a 
* 1 „ F 
* ? . 
* 
— 


* plea 


20. 


„„ 


4 8 es 


12 
"Pe: 


m] eee e 


rr 


=" 
38. 


» „ 
1 


— 


4 


"IT | 4 


21, = 
5 1. 


0 - . 
1 


. 9 mi „ 7 


ö 105 


* * 1 
911M xg 


* — 4 moedy oe WY 


. 7 


D 


Sun 8 Place... N 


21. 06. 


— 


* 4. 4 
1 * . . 
\ — 


= 


10 


8 — 5 F. pra O. 40. 
8 or 20 N iles, 
| roo much. 


i So >e 


tomb 


5. 01. 1 04. 


1 


+ 14. "On |... 


T I IL 


10, 18 28 32. | 
39 


8 it 


* 


— 


——— 


hard w. Gs. 6 


5. 01. 00: 04. 
3. 32; 12 75 


: 


10. 18. FE: 7 


2 


4. 27. 47. 39. 
Erxcent. 51629. 


Moon 8 mean Ano. 
II, 22. 25 OT, 


wo 


— 
Ss 


| WHEHISTON. | 
Moon's mean Ano. 
11. 22. 26. 30. 


—— 7 eee eee 
| Fares. 17 T2 
| Moon's Place, 


; Moors Place, 
* Io, 97. 26. 


Cl 
— het Pare” 


. "Dif + x; 5 ” 
| or 37 lil 


2 ä — — . 


3's 4% 37. 
i 188 17. 2. 


: 
' 


- F Os ol * a 


i , 


„r 


* of. 
S. > & *. 


* 


rr —_— 


— WO I OE wt 


Moons mean Anh. 
11. 


| 
'A 
N j 


22. 25. 35 


. G 


——[fñ̃ ————_ 


rent. 66 1 67; 


TOs. 2 


+ & 


br L 


. EL. 


4 —— 2 - 


if +4 "3d 
or 127 Mile 
doo much. 


too A ; 


„„ 


By 119 118 od: | POET 
RS: : 


oO OO IO Abe HT ] mV — AA IB CS i ae 


Ls _——. 


1 
; 
: 


* n 


70 
1 


Sun's true Place, 3.24. 12. 51 1 viz. 12. 48. 
1.20. for the Time of Oppoſition in the Moon s Orbit. 


. 160g, July, 6. 17% 20 


d. . m. 5. 


20. 97 + 23 vin 200 110 ; applica Dink $ 
Feenwich: Sun* s mean Motion, 3 „24. „40. 83. Saks Apogee ee, ee, 3. 06. 
08 26. Sun's mean Anomaly, o- 18. 40. 37 Equation of the Orbit, 
= 36. 24. Equation of Time, 513. Proportional-Parts æ 12. 


Mean Time, 26. 29. 


at 


£106 N. J. 


, \ yr” FAY i ty 
= LS OR a 2 


0 
7 
8 
> 


7. 
. 1 * 
Ea. 

4 pn 


Pry — ® * 
\ 3 « 
* 7 0 
5 
a : % 
G 
! x 
& 1 2 . 
k * A ' * 
+ Lhe 


D 26848] 


* 1 T's AN a. 4 


— 


9.29. 11. 0 THE _ 44. 
9. 29. 10. 20. 
. — 
. 02. | 
"WA. > 


—- I, 


5. ® 
£ > — +3 * 2 5 
"4 


24. 12. | 


1 Moon 8 mean | Motion. 


2. 
* N 


o ; ; 
8 
— . * : 0 
les 5 8 f 2 


Moon 8 Apogee. 


att ee 


2 — 


7. 05. 58 . 48. 


7.05. 26. 1 
. 45. 


\ 5 3 — — 
4 1 — — — 83 8 - nr i 
2 en EA *. 4 _— wa | — — — — — 
— —— — 
* 


IT, II. a. 
Gen. 45 3 79. 


E Woo 


| Moon” s nean Ano. 


2. 18. 01. 16. 


8 — r 


nr 
Moon 's mean Ano. 
18. — 16... 


| da 


agen 445 7. 
Moon's 125 * 


E 24.— 17. bk 


Vr c 


Die + - 4.331, 1 


I orgs —Miles 


95:43 


too W 


_— 
— 


—— — — | 


} 4 1 | ee 


| Jy N ode, 


109 26. 55. 45. 
+ 2. 58. 


. 
0 
1 e 
- — Pg 9 
% — IE ns * > &At AWB FT 

* . 
o 
* 

— ** . 


3.46. 58, 43. 

8.25 

— 
48 26. 5 18. 

Lic. e 17.59 


5 


Gn GDR v. | 
Moon's mean en Bl 


, 128 - _> W 2 


N 
lace. 


Bar, 
00s 


oy , 
3 
* TT 
79 
11 
— 
= 
1 
— 


. 
. 
e 


»* THis «ont 


7 


4. —— 


3 . M. 


RY p % 


41 126 507 50 a dig. 54 13 apparent Time: 0 
| | Greemuigh,,. Sum se mean Motion, 2, 23. 40. 04. Sun's Apogee, 
| 3. 06, 19. 30. Sun's Mean Anomaly, 11. 17. 20. 14. Equation of the 
| Orbit, + 24. 54. Equation of Time, = 24. Proportipnal) Part, 
5 * Sun's. true Place, 2. 24. 04. 57 = 2. Mean 
| 40. 


2 vg 


15158 Son's mean — 


* 
if E 


1 


1 


1 
® | 
* 


* 21, "04 © 4 — = 20... 
> 21. 93. 38. 
. 


Moon s A PE 


9. 29. 37. 
+4, 7 


00. 


Ie, s mean Ano 


9. 1955 02. 32. 
Enxcent. 58995. 


N oY 4 


"Th. 


* 
e 12 i 12 1 


185 1 17. 
13.55 75 


43: 
5 


11. 02. OL: 54. 


— 


— 


Warren 


aten 5 mean Any. 1 
1 11. 01. 40 22. 


J 4 5 An. 


2. o4. 24. 


— 


* N * i 18 > 5 * | \ 4 
of 5 Miles | 


oli. dd 


en, ee 
wa " "Mboor's Place, | 
24-04. 8. 


1 — — 
WIT D * 95 47. RY he 
of 23. >Miles, er b! Miles 


* - 
4 
00 
1 
os 
2 


Ergen. 59863. 
Moos Place. 


07. 02; 


— 


— ä — ＋＋§ Dc ae 


2. £3 


foo little i Jo; too much. 


4 


by Re HRS: | 
= 57. for the Time of Oppoſition | in the Moors Orbif. 


2 — 


55 * 50. 45. 5 
02. 02. 


Gas * way 24 = "i 8 ft K oh: 44 ** 


| 3 8. 25 148. 46. 


43-3 | 


"JE 
. 


2 2 
a — a9h« 28 
r N 


2 —— — — 
1 
hs tw , 
—— — © wwowmg.-.w» 
* ** , ” ' 
” 


an 


— 


TT — — ñůhß ˙ ˙ A ĩðò 22 


= 
r 
* [ws 2.) 


F W _——— — RES 


ff | LPT oh BE ee et 
5 3% VLA esse 7 VS) — * 4 

* W. e 1 . * . 1 

; * 


3 1 
8 5 SE N NAT © Ny II 


1 — —_— e 
9 88 „„ 
„ oc r oe dts te dn ee — 1. ones Dilton 


F REY 469 4b TE 


D. H. M. 4 | 8 S. 3% Es A 


- Sun's mean Anomaly 2, 29. 35. 62. Equatiom of the Orbit, 1.756. 38. 
Eaquation of Time, — gz 00. e Parts a2. Sun s truꝝ lach b. 484. 


e 29. * 1. . Mean Time, 7045: 546. * 24 bot vn Time et Oppoli- 
tion in the Moon's Orbit, ua $0 ages 25 3x1 at 


= 
Ve” 


r ee 74, . ND tate 


| Moon's Eq. Lens s mean Motion. Moor? $  Apoger. ng RE? 


(133144. 132 379 12 
3 2 07 + 14-] }8* £3: Þ{+.B0- 4 


, g ; : F f 
$6. e + £6 20, 21. ee 297 OP! 
{2 


T 


—— 
5 mu 
Ex, 


4 D x 62 Hat. 16. 7357... 22 + 2. Omizf 54+ * apparent Wine * 
| »Greptwich:: Sun' mean Motion 6. otnioo/090 Gun's:fupagee gb NW. 


7 ; 


. 
N | f 2 | * 5 
1E. — ©. 1 ing. _ 12, . 3. 23. 37. 00. |_ 6. 7 
2 3 II +9. 85. 55 45 
Wa. | 8 5 5 — 9 Loh MES Fes 9 9 — . — N 2 — 
] -a<Eq+ fi. 29. 29. 49. . 02. 42. 55. | 6. 05. 11. 16 16. 


_Excent, 46490. | [ad 1 $5 29, 


123 Ds. et Moon's S Mean Ano. 


8 7 : 
bs . MEE 6 r * 8 6. 4 6. 6. 6. ; _ 3 
5 RS! 7. 2 3 5 wb? bed 
2 4 LEN. lee wks 5 1 wy - 2 
0 7 3 4 . - 'Q N 12 f 1 

L 


ee, mean fr 575 nean "i 


>| 


i 65 7 E q i 5 5 01. 05. | E 1 £ 3 541. 
1 e e ee e 
17 


> * EN?" 0 


; 
1 
| + \ PPE; r : » 1) 14 | | 4 - | 
t $1 . 1 \ * > * og \ 6. q 04. * 03 AN * 30 | O. O4. 55. A 0 O. 94. O5. 1 5. H 
* id %. © V) . = 5 "PS | F 
7 8 : « I 9 eee, 
| ? 


. a Py 3 
——— U el 


ö ö | 
be — hgh ue — 7%. ve * = = | 1 ED I : . . 7 x 
3 : Fn I 34 1 i | \ | i | — 
5 N . id 4 r - \ * Sk. : * 7 X | \s * 3 ' 
8 5 \ 3 —_ i »} 2 4 1 : 2 f N 
L 2M 10 4.6 60 10 A 
K iN Ic 5 doo cue 
— i | | by QIU? 


„ — 
7 i ai Ge a feat _— 
r 
6 r 
: * 9 * 
8 


nr — — . ‚ Oo. jt WIE 4G 24 OY 


{ 681 * 
OB 8 E 2 VIA III oY No 1 


Fm . > er. an} 


m 6 4 —_ 
— 3444 


K 5. . „ 


A, Di eee 06. (07 + 23. iz. 6. Zo. apparent Tine at | 


of the Orbit, + 1.56. 06. Equation, of Time, + 6. 28. Proportional 
Fand u, a Sun's true Place, 0. 03 36. og. ＋ 13. Ncan 


B. 3 * 


| Ti ime, - 1 13. 12. 68. +- 5. 1 5. for the Time of Oppoſition i in the Moon's 


*r — > — i. + — ye 


. L . = * 
a 8 = " F 21 Wo... 1 F ny a. 2 * 3 


* * * ns F "& 9 <2 * . | ks: 


* Greenwich. -9:Sard's:' meanoMotion, - O0. 010 3%: 12. Sun' s Apogee, a | 
3. 06. 24. 49. Jun's mean Anomaly, 8. 25. 14. 63. Equation” of | 


gon” wenn ieder. Mow 8 ons e | Tring owe 
gy Vo 444 — 
0% 4; d "+ b I 9 95 - * 
43. 41. 2. 43. 4.3. 48. 21. 5. 24. 32. 42. 
8 5 : 3 1 3 


p. 480. 338 Ls 26. 2 22. 02. 


4 Q. : 5. 23. 53. 46 ; 
426, 7 . —. 2 Inc. Limit. 22 26. 


N — 1 
r , 1 —— —_ 


2 


— ; * 2 - 


Pg! EVE RX: WW. L 7 Ro ——¹˙¹Ü ;: e ons ion 
12 5 5 "0 09. 09. 10 ö — 
& 
1 * ;A 
*** 8 E a 


5 in 1 , EE 


* 
. * „. 2 coed... 
« L hs. A 5 1. 
5 Fa © - i z © PL * 
— * * 7 
* 12 W -M 
1 
* % « q 
* 


D . . ( wat or LE 


EE 


11 - 59> 48. 1 2 4 — 


Erben 85 3300. Ja 
Alcon s Place. 
0. * 2— Halo 


des Wo 


| ) 

1 
| 
| 
ö 


— 
1 
: 3 


i 
wc” . 
0 * 


" 


= s mean Ano. | Moon's mean =] þ 


* a —_ 


ad ab 27. 33 Sun's $ mean ae 6. 23. 12: wry 5+ xk quation of che 
Ordit, + 46,34. Equation of Time, + 11. 1.56. Proportional Parte 


4 


+ 30. Sun's true Place, 10. 0 · 27. 39. 1 Mean img 
. 


9: 27. 41. + 49. or the Time of Oppoſition in the Moors Orbit. 1 


Fay — — 


* — Moon's mean Motion. 


> + 2. AM. « 6.4 Me r — en 1 2 


= 26. 52 59 *+ th | 3. 08. 32. 24. 
| "IP "RS 0 


E | [_3--28- 52. 20. 
| Excent. $2453." 0 Inc. 1 I'7. 59. 


20. 8 2 Wy 1 ee mean 2 
KAR 02. 5 2. 05: a 384% + 


1 4. bo. 26. 32. Een 82595. | | 
„„ ws re Moon's Place.” of 
Lag. 18" = bs. 2.48 4. 00. an” 33. 


* ; 
- j 
*< ES 4 £ t 
* SH? 
13 £4 


ooo owe own ard bento 


th. 


b Was 


1 rn 
1 .. BOY A TH 5. TI 


| — — e 1 : | 

; ——_ nne „ * v 22 . * x p 8 

; 4 iS. wa x CEO Gt ae ts poo —— vo. we, oo once. 1 
0 ; = 


1 5. 


A. p. Alge der 9940, s. 13 + 235 "viz 4 3. 36. apparent Time at | 
Gregnwich.. Sun' wean Motion, 7: 28. 53: 43. Sun's Apogee, 3. ob. 


7 | (ITE 


Il 30. 46. Sun's | mean Anomaly, 4. 22. 22. 38. Equation of the 
5 


— — — a * * 
4 m 
r 


123 


| Orbit, — 2 1. 11. 57 © Equation. of Time, — - 13. 52, Reno 


% < 
©, 5%; Et, wt ah 


| > bod: © S Fs 
* Parts, 7 35: Suns true Place, 7 27. 41. 11— 8. Mean 


k 8 * 


mn. L 
=, 29. 144: 3. us, for the Time of Oppoſition in the Moon 8 Otbit. | 


* — 


** 
** " 


* — 
— — 


- 
6 „ 


Idee TN bens mean Motion, | Moon' O 1 | Moor? = — 
EG. W ade 


* l 2 = nn 04 eK . , 
" | 5 7 
J. r. 50. 56 1. 39 | 5: 04. on F 51 

8 S . 7 © 


* _—_ * 


* 4 e 1 5 1 pa Boe D U 8 — 8 : — — : 

Md | "YL . | 3 — N — n — — * 6 r $a; r * 3 N r 2 en —— * 

1 * 1 3 1. 5 =. a. ; . | 4 2 : R * 

a E Fa. M. 10. 03. 52. o 4 2, 04 IH 

.- 4 4 * 7 1 * & 9 . 5 7 . 7 d 5 4 > 15 ” 
& 3 = : ? 5 7 ' & 7 Wy — þ 5 19 N 

| rr 4 br 8222 HN e a _— k 2 — 0 - 
n 3 „ A : = - , F % Lets - Sedo ine 24.47 ne 7 — — * l 
« ; 0 * : P „ 
3 


> o. 16. 03. 444] 2. 2 5 45 
. | Excent, 52368. | Int. me. 45. . | 


; 4 
R . as ns a — — — 'S 
7 # 
* 
2 
4 


4 3 
| — 8 
1 . ; $83 PT 
p \ : ” oa. 
> 


— 


1 
#1 4 


* 
. r 1 
+ 


WuHisToON.. T REGOR x. | 
1 wh . Pro oh Moon s mean ß oon's. men Aiom | 
N L ln 303 I 1. 16. O7. 39. 15 5. 45+ 25. 5 
hb — X 


—_— 


j e * i few . 7 7 ** 


7. Oben _ 3 94998. Fratr 2694. ns i 
W's Aka + eee Moon's Place. ws Moon PI J 


8 
2 


3 "41, - 26. O. bs i 
17. 4½ 03 | 1 F 
| | AE | Ss, 4 f 
Ms Re r 1 ak ern F 


Diff. :+ 74,28. 5 Di 3 1. or. 


Or 224 ile E 20 — | 


Aoi O07 


FX Po 


Rain 


.. Roe Bo yaa 
* n W 1 526% * 2 - 


a. tho 


bo little. * 


it AB and n * = een NOT > -; 
. » 


£3 — 
Gn a EA" e ne Ma". W 2 


7 (238) 


* er 28 


— — — 


FI D. 4631, O5. 49. ky wy 53 * he: „ viz. 11. 65. 15 


" Greenwith, "Sun's mean Motion, 


31 48. Sun's mean Anomaly 4. 11. 17 7. 87. 
. 28. 21. Equationof Time, 15. 44. Proportional Parts, = 


Sun's true Place, 7. 16. 21. 00. + 1: Mean Time, 105 
— 29. for che be Tons of Oppoſition in the Moon' O Orbit. = EY 


* 


— 1 
| * . I. 
* 
5 1 ok 


* 1e 


7. 15. 49. 45. "Sun's Apogee, 3. 06. 


24. 


. 


60. 32. 


„ bars — ä 1 


| . EY 


rr — 


W 7 22 
pan Mime at 


Equation of the Orbit, 


A CO Pn CC IT IICC 
— 


„ „ - 38, 


1. 16. 28. 07 + 


ry. 
20, 


| Moon 's Apogee 1 


y N 
4 1 33 „ 1 
— 


1. 13. 30. 51. 
| 177 11. 


» . ? v. e 3 


— 

k . 4 

— - & 4 ** ork. 
*. 993 169 *. 


18. 
25. 


— —e * * 
* _— 

” — 

2 7 


53. 
. 


] 1. 43. 1. 40. I. 15. 


| . 4. 
0. eee | - 


T 
| 3 — n 1 * FP 


JF Os... 


1 Wm ISTON. 


T , by ST — . 


GREGORY. 
Wo mean a 


15 8 mean Anm. 


| . 2 | HY WR 


* 
+ ** 
* wc. * F 
© 
1 6. N & 
0 89 
— =» © 
#2: \ 9 


N * « * 
4 k * 
5 | 
* VX. Y 
©, 7 31 
a. 1 
A 1 2 os 1 wy 4 : '» 
— * * 5 + 0 25 * 


Sun's Place. 


N 


12 


1 667 AF | 
Frog 5 N. 


dk... 4 


Eat, 6671 13. 
2 5 1 


* 


l In . f 


, 4 * 

| . „ EATS 2 

N — . 2 ———_ „ ˙—-— £ = 2. — 42. | 
- r EE. dt ay 4 3 5 


2 


| * Or 1 N 


59 


2. 52. 


rn 2 . 
hd _ — — 
Pe 1 
5 _ — RT a at. tis. Bb 
1 * 
1 
” 
aw" wy _ 


" 


4 
1 
: 
4 
7 


——— 


. 5 «aria [| 


_ - ie wTa_ecodts. a=. [<4 ac fl ao amd ar to i / wodh =» gt ger * 


q . 50. 53. it 31. 1.4 


** 2 — Y i . = 
* PP 1 k, ks © dc. 1 * 
N 3 a; 6 Leto” 6 
2 
n oy 
EY 
© 7 
. uf 
7 A. \ f\ 
— * 
re 


5 Greenwich 
909 ; 


239004 


Suy's1 tr re P 


8 w 
W is I 4 


( 559) 


enn TIC 


RY AT} 8 Ne. . 


ere — P——— 


A Le N . 


. e 4 beg, ci lf, eker Time | 
Mp Motion a5 575 28. 10%, Sup? n's 5 Apogee, 3+;06. | 
yy 16. Sup's mean Anomaly 8, 04: 44. 64· Equation « of the Orbit 
705 1. 45 · 37 Equstion of Time Aas 18. Proportional Parts 121. 


H. M. F. 


e, 11. 13.06. 38 4+ 3. Mean Tune, 8.34. LL #304 
or the Time of Oppoſition f in the Moon 8 Orbit. 4 


vu 


\ . ; : Ee 5 
* a * 
* 71. 144 5 * 


1 Moon 8 mean 1 Motion, | | 


=o A 
IE 


1 


11. 51. 


24. 


0 9 
1 I 9 
W_ «a : =—_ SC 
v ; 45 0 


. 
EE Oo IE Ben 


5 


Moon s Ap Ogee. p 


{x vt 


Moor i anne 


= 28. 25 09 — 1-11: 
£1 1 12. 


11. 40. 39. 6. 28. 23. 21. 18 [ 
EV 
— —— eee 


172 23. 24. 13. 
Excent. 61362. 


Moon's mean Aub. 
11. 18 20, * 


2 


W. HISTON; 
Hes s mean Ano. 
115 18. 19. 09. 


85 


' 

| Moon KN 
TIERED 0b. 15. 
; 10 


J has 


Extent. 65234. 


N. II. I16f 33. 
Inc. Limit. 


T7. 594 


E 0 are. 4 | 


| q C 2 4 | 


7 
ho Ds n 
— 


K. . 


Pc 
| Moon's mean Ano. | 
== 19. 34 


ö 
d . 


. 
o 


S311 003 


ad Ms. A et 


— —— 


88 4 


| 


= | f., 5. S cc 
4 D. 46s 16, 5 10. 10 14. 23 + 


| Greenceich: Sun* s mean Motion, 11. 00. 19. 4 7 Sun's s Apogee, 3 956. | 
7 36. 22. Sun's mean Anomaly, 7: 23. 43. 34. "Equation of the Orbit, 
1. 34. 41+ Eq. of Time, + 4 14 18, Proper. Parts + 36. Sun's true. 


mn. | 


Place, 1 1.01.55. 134. 12. vix. 55.25. Mean Time, 10. 29. 04+ 4 46 1 
for the Time of Oppoſition in the Moon's Orbit. . 58 ih Een 


1 3. viz, 4 46 i aps Time Ir 


Moor's Eg. ' 


6 CERA — — — 


Moon's n mean” Motion 11 Moon's Apogee. | Aſcending Node. | 
4.27. 20. . 25. 42. 21.7. 0). 52+ 00. 10. 22. 28. 19. 
4. 27. 22, 40. | + 16. 16, | — 7. 44. 


a . 6 —— 6 | X | Wo 83 1 5 
ig — | 4. 27. 13, 10. 7. 08. 08. 16. | 10. 22. 20. 33. | 
— — . 7 $0.2. 24. — 28. I 
þ 2 E. Ut 4% BJ. 15, 59. 6. 27+ 40. "G2. 10. 22. 49. 15. | 
SCE TION. 47755 | Inc. Limit. 17.31. 
bet”, CEE = 8 9 — — — 12 | — ' — | 


60. 27 6 27. 16, 14. | Alas mean Ano. 3 TX 


— 4 — — —— — 1 1 82 2 


s Ban þ gl. on 55. 20 W HIS TON. 86 RE GOR Y. 
HY JC Moon mean * Ano. | Moon's 8 mean 22 | 


a + HR do 


" 
4 2% Me 2 
av. it 1 1 4 i 8 5 f © IM 


: 6, 7 Eg. dA 37. 1 4 Erxcent. 47923. 
; > SS: wn N 4 - Sum 8 Fl. -$ 1 Moon” 8 Place. a Y Moon's Place. 
— Wy : OL... 55. 25. 5. 0. 2. 17. 8 "OT: 58. 09. 


_ —— 1 Tus PR" e 


— — — — —— 1 
P 


Dip. +156. | Dif. = 808. Dißt + 2. 44. 
| 1 or 58 Miles 25 or 94 Miles 18 or 9 Miles 
e e e — — too little. — — | — 


| 
u 


164) 


2 


” 0/0 —— — — 


0 . 7 F TIO EL — 


WD 
4 D. 4638. Dec * 14. Ny 33. + 


a Orgengicp Da, þ Sun's mean Motion, 8 8, 29. 35. 45. 


oe” ata ROTTING —— Ano 


1 > EI He 


a. Saw + 


apparent Time = 
"Sun's Apogee, | 


3.06. 39. 18. Suns Mean Anomaly, 5. 22, 59. 27. "Equation of 'the | 


Orbit. = Ads 27. | Equation of Time, —1. 10. Proportional Parts, 
28 Sun's true Place, 8. 29. 24. 
31. 44. for the Ti ime of Oppoſition i in che Moons Orbit. 


15+ 2. 


Mean Time, 13. 59. 


e 


ee — 


3.03. 39. 31 24. 
ee 


4 5 md e | roo fittle. = ft lictle, 
5 rer AT? | "I werde rr ON. | 


p * 4: A) F 8 
8 org 9 Mites * 
eo rh 1 - 
* ; 


Moon's mean x Motion, 


— RM 


8 


n. 


19 
. 


55. 
28. 


£ 


Moon's + Apogee 


Kn 


11. og. O4. a 
PS Ah: 


23. 
7 nf 


*. 
Y 
x 
| 3 
4 4 
#] er * I 


3 1 


4 


ö. 


. * 
* 2 1 Ss, 1 


— 


] > — 10. 575 52 bl 


10. 22. 04. 
Ercen. 487%. 


2 * A 5 


ee er. | 


1 mean And — 
.. 40. 10 r 1 


— 
* 


3 


eee 
Aon s mean pre] 
1. os, 43, 


Ereent, 48190. 
Moon 8 e T4 
. 8 235 8 \x 


Fi 02. 


1 I 5 
Miles 
2 


= - 
—— — -ea gat cas — ↄ — — 


- _ ORCS" 


' wh 2. = 


„ N 


1 e 


er ap ———— UI 


* 


— 


„ Cob ET CHEAT Ne BU 


» 
+8 & 


— 


* * w n e er 


4 TN 


FL, 


A. 


% 


— as. Ao is th. a 


4 D. 1641, other. 
18 
| 885 


"Sun's $ inean Anomaly 3. 20, 50. 


l 4 


Equation 


* ee 
+5 * "we Wer 


7. 10. 


A OT LO 


cemwich. Sun's: 8 mean Motion 6.2 


of Time, — 14. 44. 


3 


03 + 155 tz. 3s 26 ns] T N 
2.39. * Suri's A Apogee 3. 06.42.44. 
05. Equarion « of the Orbit, — 


75 4 1 


Propor. Parts — 37. Sun's true Place 
85 H. NI. 8. Ty \ 3113 
25. 42. 13. — 10. Mean Thain, « 6. 55: 42.— 6. 05 for the Tims of 


„X vt | 
| Oppoſition n in the Moon' 8 Orbit. 04,0231 


1.49. 7 


> 
* * * 
; 


Moon' s Eq. 


Mos? s mean Motion. i 


ä 2 


. 


r TT ARS 


= 1 * » 


— 


0. 20. 455 50 — 2. 225 
57- 


0 2 3 % —- 
* 243 : * 2 . — 5 
- — . — 


.. 
. — 4. — Siler 


* 


_— 


2 
* 
"bi, 12. 02. 
— 12.. 
On aa — — 
— — 2 — 


18 
ns —.— 


43. 


e 


r 


36. 
. 45. 


25“ 


2 
7 14 } 
—— 1 _ | 3 
| 6 \ N © % 5 " b L ID * 35 % * J * 8 * 
1 2 7 E ] 0 5 I. . 25. TH 41. 51. 
\ 5 - 1. * a 7 i & 
. Suns _ 
— * . : 
* 4 4 bp 
NS 6. LETS 42. 0 037 
. . | m—_—_ —— * — — 
i 1 CG * WY, D 
| » Dif. . 6 — O. 12. 
* 
' . J* 
* — 
— ea. 
. br VP 
Ss N * 0 


AL 


6 » hot + _m_ : 
00 little. 3 
Me 


4 
f 


i 


„ * : 


Moor 8 Apogee. 


Aſcending Node. 


29 255 0%. 59:2 
— 18. 


: - 5 ; 

' ? 

+4 * % 3% 2 
3. \ * % : Aa K 


2 
EDS 
0 


* _—_— 8 
— to 


4- IR 


= on 
EP wana pr 


2. 27. 49. 01. 


To | © Bly — 59. 


26, 33. 7 


Baan, 22 11 


Moo mean FS 
IO....Q4.35--43-- 
— 
W HIST.ON, , 
Moon s mean Ano. 


* 
- 
5 


— GREGORY, 
| Moon's mean Ano. 
10 . 42 . 


| Excent. 48 508. 
Maon S Place. 


2 
2 1 


0. 25. - 28. | 552. bl | 


* 


oa TA 49401. | 
Moons Place, 
o. 0. 25. 42, 3% 


l 


io 55e 0⁰¹ 


[ ry 


712 BY 


A. D. 164, 


| © Greenwich. 5 
Is. ob. 42. 45. "Sun's 


* 


* M. < 


Time, 13. 52. 15. + 44. for the Ti ime of Oppoſition i in a che 


Orbit. 150555 


— — 


FY 


F 7 


mean 


1 


0 0. 2 3- 


IL #2 0 
+ 23 vf 


N 2 ; 100 


Q 
= 


WY. 32. 


> 


P CEE in) : 
T1 eat | 
52. 21. apparent m | 


_—y 


oY TIT J\ 5 


Sun? 8 Apogee, 
Anomaly, 9 9. 16. 32. 47. Equation of 
" the” Orbit, +." 50. 39. Equation of Time, — 06. Proportional 
Parts, o. Sun's” true Place, o. 25. 96. 11. 2. 


* % „ \ * x 
(1501. A 


Mean 


£33 i\ 3 $ 
Moon” 8 
1 1 
3 +1 b 1429 * 
i = * 


2 —_ * _. 


— — — 


1 | | oon 8 mean Motion, | 


* 


Wo oon 8 Apogee 


OO. 


oo. 12. 8 + 23. 


* 


3. 75. 59. 37. 
49. 


5 19. 01. 


We ing Node. 


n 


'6, 25 


—ẽ p — 


3» 


34+ 50. 
_ N 92. i 


* . 7 Y : 9 5 
K — 11. 13, 
2 - = = WP a ” --. hy 0 
: — : 10 0 > 
o 
er, 
n, ä _ . __ 
0 = * 8 — 4 _— 


ST V3 + A 
= 3+. 35. 34. 
18 » de 


5 8 g . 
4 0 #- * * 1 
36. L 0 * 3 * 
5 N * 0 3 7 0 


— 


ow * 6. 2 1 n 
@ E 
8 7 


1% 14. 43. 04. 
| Excent, 44232. 


— 


12 25. 19. 2775 


"WrrsroN, 


8. 15 37. os. 


* 


1 Moons Place. 


9-4 


1 
md 

[. 

+ 


EF; 230 
— 


| Frey mean Ano. 1 


iſland 


5.35 


COS EIN ET — — 


G R 1 | 
| had hwy Ano. 


- -1- —— 
13˙ Eren, 077. 


Sar 


0. 37. 


Moons 


ace, 


we 09. 35. 


— 


en 41. 


% i 


- 
_ » 


[ 


FT '- Gy cy mere 


64] 


eee 


ATION, 


Ns 


£25696 0 ‚ M 


e, Ne 


NI 


$ oh Beds. 2 O25. 4, 46. 2s 


1, 406, 44. 1 5 Sun? s mean Wet 3. 10. 0g. vl „ of "hel 
Orbit, — 1. 54. 51. Equation of Time, — 12. 19, Proportional Parts, 


4 . „. 


* F. RM, 4 4 74 


$ hw ; 


| 


| 


f 


. 31. Sun's true Place, 6. 14. 53. 37 + 0. Mean Time 
f 1 

1 15: 41 57. +1 3. for the Time of Oppoſition i in the Moon 5Orbit, - | 
| Moon *Eq oon: 8 mean - Motion: Moons 8 Apogee. | Aſcending Node 
0. 10. 13. 23. + 07. | 4. 67. 36. 37. "1 6. 4 15. 23. 

©.” . „ — 19- 44. - 38 3. 
+ 11. 29. MEI 

i — 1 0 — 18 — —— T's — on — — — 

| . e 4 7. ah 53. 6. 14 24. 46, 
ieee . 39- | 3: . 2 
2 Eq. [o. 10. 24 3 4 37. 15; 33. 6. 14. 26. 14. 

f & +00. Baan. 2 Inc. Limit. 18. OO. 
N 3 £49. + 0: jo.” 24. 00 | Moor S mean Ano. | | 5 

a o O57. 

i 45 5 Eq. Fay 14. 52. 02, © Wars To. JG E OORY. | 
; I. 24. Mens mean rk | Moon's mebn Ano. 
1 _ 9 þ 7. 23. 11. 43. 4 23: 06. O00. 
f e ö 3 wt. 
WW 4A | TO " 
6, 7 Eq. o. 33. 26. * . | 2 7449, 

; TS Shs Place,” 4 Moon's Place. Moon's Nau 
ee e 59:48. | 54. . 

| LS. . hy. "FO: 11. * Dig. 0. 09. _ Diff o. 41. 

| N Miles or 4 — Miles or 20 ½ Miles 
La vs » fide. |t too lil, too much. 


— dtd ct 


— 


* x 4 4 4 FA 
3 . 


18 


Ne 


* 
4 


eee 
"Greenwich. Sun? 5 mean 


—— 2 —— — J. yr 


54 


. 


e IG s 


A D. wY » he, 17. 10. 42. 45 + 23. wiz. . 08. apparent Time a 


3. 44. Sun's mean Anomaly. 1 29. 41. 12. 


Orbit, — — 1 38. 46. Equation of Time, + oo. 57. Proportional 
Parts, * 2. Sun's true Place, is, 04. 38. 12 + 12. 


| nd; 


N 


Hs Sec 


. 


4 * 3 


1 otat ve pact f e 


‚ 


Motion, 5. 06. 16. 56. Sun's Apogee, 4. 06. 


Equation of the 


Mean _—_ 


SR 


| +BY. 1 * 


* go 4 FP 


6, Eg. Ur. 94 
: | 9 . * hk. $ 
- . CFE Hs 


; 2 4 IG 


EN. 


ö 


Moon”: 8 Moon" 8 mean Motion, 


—— 


11. og. 26. 22 + 2. 


1. 59 396 


* 1 


40. 


O2. 


OO. 


Poms * _—_— 1 
— — 
. 
$ 
> 


N. . | : 


Moons Blas. , 
144 |. an: . 


10. 44. 05 + + 4s: for the Time of Oppoſition in the Moor 8 Orbit. 


Moon 8 's Apogee 


— 


Moon' 8 s 


bon . Nadie... 


I. 21. 
1 5 1 +1 
. 


14. 25. 


Wy IV. 22 S mean > tons 


25. 28. 


I'S 


8 
1 
#\ 


10. 


12, 24. 57. 


4 Encent. 44122. 


'| WIUISTON. 
Moon's mean Anom. 


* 


| 45. 38. 
"I 1 


17. * 


| n f 
Moon's. 7 * Anom. 
I . 22 


8 
— 


WW" 85 


_ . 


ener. ne 


Us 


16 | 


Each, 4 10. 
Bo 1 mo 


Ir. 94 40. "om 


: 2 2 — 
1 


% 


or 26 ; gles _ - 2 
too LOWS, 


I 


Rack | Diff Menge Di 2. 2. 31. 


1 
: : 
8 


81111 rz L 

2 + wo 

—— ** 4 
"2" i LEO. ge * 4 


KKK 


45 54.4 — 


or 55 Miles 


- — 
_ — 
—— — 


FLY 


| 

| | 
| 

| 
„ 
[| 

: 
4 


| ; | 
FS . 1678, O. 19. 8.0 EZ. 10. bree rie at? 0e 


ne nm. 


{ © Sut's mean Motion, 7. O8. 27. 45. | Son's 
| Sun's mean Anomaly, 4. or. 06. 34. 


Sams true Place, 7. 06. 46. 39. 


* 
7 4. 0 N. 


LH pogee, " 


\ 


for the Time of Oppoſition? in the Moon $ Orbit. 


—— i 


| Equation of the.” Orbit, 


— 1. 40. 26. Equation of Time, — 16, 02. Proportional Parts, 25 
. A. 


Main Time, 0 0 es. 


© 


+ 
* * 4 


EN 


11. 


ID 


3. % 27. 


} 


Koons | "Apogee. © : 


4. 


2 . „ 4 : * 


| N 146: 


* 4 4 £ 
. 05. 

. 5 

* 


- OL, 


23. 


47. 


Sun's Bbc | 
3 


ſe - 


| 1 
5 | 


f Moog? s Mean Td” | 

| 2 a "Ef 3 | 2 2 © | þ 4 | 

TH 4 4 - 02,23. 22 03. 5 · 04. 56. | . 

1 43. 4.106. 4. V9 F735. — 17. 16. 

4 | q — 306: IE 27 | 

| x Eq. 1. 0 3. 31. He 04. 38. 45. 

LES - 2. 08. +I. 15. * 

f —— | — — — — 
R 23. As: 15. 54. 31. 


Moo: mean Anom. 
lf 7s 16. 35. 52. 


9 


— 


| N 7 18s TON. 
Moons mean Anom. 


7. 


r 


2 5 
 Moor's Place. 
** Taka, Ws O1. 


— —.— 


* U 


16. 45 8 


ö * . 


1 7 es. 47. 59: 


* — — * 


+8, 12. 


— 8 —_—_— | 


_ ——_—___ 


7. 06. 56. 11. 
|. ©. . 


15 bs. 


5 
+ _ 


42. 
OO. 


5 5. 
| Inc. Limit. 18. 


2 —_ 


2 
por 3 v She ws x 
3 1 
7 2 8 * 


Moon's mean Anom. 
7. 16. *. 31 


Eten. 493 9. 
Moon's 49395 
1.0 06. 47. 28. 


// a —ass , * * ö 
* : 1 


DI o ohe 


DF. => 38. 


J or 4 Miles 


600 "wikth: - 


alin or 19 Mis 
— too — 


| Dip: + 0. 49. 
of 86 —Mile 


4 — 


REP — —— — 


G C- 


— — 


7 
* 
Ll 

4 

= 
T 
ry 


"I M. 


. D. 1667, d ; 


* re. 


759 1 = 


> © 


* 


E. _ Bi aber Rp 
9 
| 187027. 25. apparent Time y ar. Cache 
* Sun's mean Motion, 5. 07, 54. 48. 
i Suns mean Anomaly, 27 000 30. 38. Equation of che Orbit, 


59. 0 | Equarion of Ti ime + 31. Proportional ain 1. 
8 * H. M. 


i 12 
- Sun? $rrue Place, 55 06. 14. 50 — © Mean Time 15˙ 274156. 42458, ; 


| for the Time of Oppolition. 1 in che Moon's Orbit. 


* 1 I, 
and; Gas 


M 


8, * 
\ 7 s 


* 


LIES 


- Sun's Apogee, 


7 r 
FN — term IHE 1p. * 
7 * 75 8 
1 
* 


5 8 
re . . = . m 
1 1. Ll * f 
- 
4 * 


* 


2 1 5 
TT 


—— — * 
. ” * 


3+ 07. 24. 10. 
1 


K M S. 


Z Maon' Ea. 8 "Moon's Mean Motion. 1 


[> EY 11. 10. 49. 2. =1,37-] 
; N 11. 10. 47. 50. 
c | | | + 19. 08. 
. . —— —-—-— —— 
F g. Fx. 10. 57 58. 


4 % 2 1 
. 2 8 2 1 
— ; BY HS ALAS <<. AE Ae « | 6107 in 
„ „ Z 
10... 48. -.. os 
N * „ T DE 4 


. . N. — a2 ts . - 1 * 


1 2 10. IT. E 


Abos mean Ano. 


| , 
Moon s mean Ano. 


| Moon's. Apozpe. 


N 
30. 
11. 


9. 00. 09. 
4 17 


. * % . 
* N + . * » 
1 * 4 7 8 ua” — — 


* . 


. 59. 55 39. 
+ 10. 722 OO. 


— 


4 


1 —— 


8. 242 Ne 3 try! 


Excent. 47 699. 


2: 00.1 43 27. 


_ H1STON. 2 


2 


0. 50. 39. 


— — — —— — 


06. e 3 
Suns E ace. IIs 


| EX. 47 IT | 
Wo lac 


05. 


* 
5 a> £ — 3 . 
my I s O 1 * 7 2 89 3 
« a 7 — 7 * 
Ws 


1 p 
, „ * ? 
toes reer 
| "3 — 
. 8 
5 4% 4% F > 
(| . c 14 ) ö £ 
4 - { — - 4 


Ga 7 
=. 
— 
O 
27 194 —— * we 


Fa V. 
HAS, ele 


8 


E 
*. 


— — J 
* 1 1 


17 | 


| — 


{ 
g 


2 * NN r 


"GREGORY. N 
Moc 5 mean Ano. 
2. o. 40 25 


— — 


9 


Th =75 4785 
Fn he Flac | 


Ma Fit — 


* SE» . 


— a4 7 


* 
c 1 . * 


* 


[| 68) } 


meth r r 


SN Ne 


1 1 ˙· . Ts ä 4 


N 


„ nn Oe We 


Sx + 


mild re ̃ noe 


. 
e * 
* 


9 53 * 


3 1 8 . 
D. 1729, Fel 28. 


' Greenwich. "Sun's mean Motion, 4 17-2 


8 
13. 02:47 + 23 vim, 3: 


K. i mM. 


* 


26.36 851 


N. 


. 1 
10. 4 


Sun's Apogee, 


—_——— 


COT G * 
parent Time at 


{ 
Q 


30 * 
"© SIS: 


* 


709 


vob: q of} 351 * 


* Place, 4.16. 16. 40 + 1. Mean Time, 13. 05. 174 35. for _ Fire 
of. Oppobition | in the Moon $ Orbit. 


3,98. | 


| on 30. Sun's mean Anomaly, 1. 09. 14. 68. Echbätion of the Orbit, 
| al 12 2.10. Eq. of Time, + 5. 0%. Propor, Parts + 12. Sun's true 


* IEF 


J 


| 
u —— n 2 
- 


— —— px "= 
8 ns — 
— 2 = — = = - - — 
_ 5 = — — 
— 1 — — — — 
— Ent, - — — = — 
— —— —_ = — - — —— — 
<> = = — . — — — — — — D— — — — 
— — — — — — — — — — 
1 


= 


11. a 


. 38. 


2 19. 


30. 12. 


BY 46. 2D. 


5s 


16. 


9 un's Place. 


4.5 16. 


* 41. 89 


. 
4 ” 
, 
—— 


— 12. 24. 


Moon's Eg. | Moon's mean Motion | Moon's Apogee. ing N 
— | — — —— e CIO OP f 
WI 10, 11, 24. 18 4 20. | 2. 01- 01. 25: 10.14. 44. 13. 

2 — — | . 


. ; 5 a 


77. 12. - 


— — 


51. 


Erxceni. 45 71 9. 


—— — f 


2. 08. 01. 62. 


Moor? 8 mean 23 


. og. 28. 20. 


— 
> 


8. 03; 31. 58. 


WIS TON. 
Ae mean Ano. 


ehe- 45126. 


10. 16. 15. 05. 


Moons Place. Ee 


or 19 


M²iles 


too ide? 


| 


* 
- 


= be c 


N GOT 


$2%m. Ie Ye ltr 23,5 HT Va I er As ate 


-F 


„ 


— EPS 


KF or 48 Miles 
cao little. 


— 1 


| Dif N 


| 


— — —— — 


83 


i 


„5 


— 3 | 
1 1 
| ——== f 


10.14. 64. 30. 


Luc. Limit. 18. oO. 


OOO e e e 


— — — 


be —— 


N g : ? . — % <4 


— 


2 * 


GREGORY. 


8. 5 26015 08. 
| Extent. 4 
Moons 
10. 3 


77 27 
ace. 
12. 25. 
"Dip. 4 16. 


or 128 


iles 


too little. 


—_— 


Moon's nean Ano. 


" 
2 "a 
1 


F re er IE N 


1 


2 


= 
. 


r 


2 


[1D 


[ 6] 


ENVOY 


"OBSERM — — N52 


; Th 


arty 27! | 77 2 


98 


E 


Greenwich. 


=. — "| NA 


* N. 


F. 


Mean Time e 7. 48. 48. 


„ 


3 Sroxyy, ” r 


i ; * 


— „ 


D. x69 >; doit 7:1 7, 60: 20 E. 19. r, 39. apparene Time, as | 
8 Sons mean Motion, 0, 26. 19, 48. Apogee, 3. 07. 33. 13 
"Mean Anomaly, 9.18. 46. 35. Eg. Orbit, + 1. 49. 10. Eg. Time, 


20. 51. Proportional Parts, 4. Sun's true Place, 0. 28. 08. 56. 
. o 


— N 


44 SEP 4 ix 


Yom ay oft rc 


ay I 


— 


0 
—ů 2 —p 4 


Moon's $ Eq. 


1 TE” =; 


* em 445 47. 
+3: 


—_— 


"Moon's Mean Motion E 


LES = 1b Wy 


21. 
5-4 


— @___R 


. 


+ 43. 


9 
— 2 
- ! * 


4. 


_ 5 
— | 


34. 28. 


35. 


n 

kN 4 

1 32 
4 Eq. 

| —_ — „ 233 — 


D Ga. 


| Long. Obi. 


= y 
* 7 E. * 4 
* * 1 
1 9 4 
P #2 ; 


˖ 2 6. 5 


— KR. Aſc. 45. 50. 11. 
..Þ 20. O1 * | \ 1 

So Wo nd Bo © | Sun's Placer Night, 

. 1 9 128-08. 1 


- X 
$ ” 

+ o 

. 2 > 4 


': 0; { x ' 


4 


I * 
— e 


and Bo 


| ph. Hor. Par. 5 8. 2 8. 


| 25 Aſc. M's. ve, 


„ 


. O5. 1. 34. & bb 


Moon's Apogee. | 


21. 30. 
4 18. 


* 8 


Aeg 
Wo os 


Ly 


qe 
. 


225 


a 


No 2 Cy 


SM ama; I 25: 4 1.2. 7 04. 


8. 09 37. 


—— —.— 2 5 


— > 


05. 14. 17. 


R. "Aſc. 26, 8927 
Dif. R. Aſc. 18. 


143. 33. 04. 
Hor. Par. Syz. 59 12. 


M's. ap. Diam. 3 2.08. 


Parallax Alt. 32. * 1 


'T EET Ty 


4. 241 


218 CT. 585 
2 Linkt. 12.35 


. April, 7 at Nen. FA [x 
S's. Pla. o. 


| | bard — 


1 TrueVertz Diſt. M's. 


* 


Center, 33 


1 
1 
Ol, - 8 
* . 


2.4570 5 
True Alt. Ms 


-_ , 


E 
4 »* 
> N 
T ; 
* 
* 


f. M's mean Abo. | 


Excent. 51895. 
Moon 9 Longitude, 
4. 19. Th 210 


us er - OS 


Greg. a Ah. I 


* 0 


8. os. 17. 35. 


| Excentl 52752. 
Moons 


20. 11. o9. 


ongitndeg 


i 


ac. 
RY 


— 8. 29h). 


Diff. +} 4. 11. 
6085 125 = 


iles 


460 much.” 


2 þ 


wo Or 


ibs we ae WO IO YO een 7 % 


— ro 


„ man bd 


Ry 
p 5 
— .. 


D. * . 


A. 1 Iu; 11.32, 1133 &r 17, viz, 50. a * 
, Greenwich. Sun 5 mean Motion 3. OO, 34.34. Apogee, 3. O, 33.25. 
Eq. Orbit, + 13. 48. 
Proportional Parts + 3. 


Mean Anom. 11. 23.01. 09. 
43.8 


1. e . 
Mean e 12. 13. 03. 


nn „. 


Eq. Time, r 1. 
Sun's true [ Place, 3. 00. 48. 25. 


\ Moon's Mean Motion. br” 


I OI TOY 


| Mouu'sEq. | 1 


9. 51. 27. 


1. 124 


50. 03. 
— 15. 


03. 


| Tons. Obſ. 


as. + 


(£5191 7 1 
45 2 te | 
1 tb nit 
1 N "#2 114 


ona Be v 4 „.... — 


Dif. R. A. 3f. 20. 
R. A. M's. Center. 


R } 
. 
: 


— 4 Exceut. 61906. 


nnn 1 — 


Aoon 8 Mean Ano. * 
04, 18. 57, 


June, 11 Noon, 
858. Pla. 3. o. 19. 21. 
R; A. 90. 21. 66. 
Sun's Place at Night, 
. ders 24, © | 
R. A. 90. 52. 56. 


273. 49. 56. 


| Hot. Par. Syz. 54 24. {= 
— Prop. Hor. Par, 54.23. 

IDiam. ap. M's. 29. 30. 
Para allax Alt. 83 


f JF; 


n 


— 
— 


5: M's mean Ano. 
10 O4. 22 24, 1 
Excent. 6682 5. 


IS — 


noc Moon's Longitude, 


] 


9. 03. 23, 16. 


! Diff, — o. 06. 
or 3 Miles, 
WH wo 3 


; 


|} 


* Vert. Dil. M's. ſower 
Limb, 80. * 


Errôr Div. 9. G8. 


Error Wall. = r. 30, 


Sem. Moon —1 4, 45+ 
Refract. 4 1. 48. 
Vert. Diſt. M's. Cent. 


ee 


| par. Alt. — 5 3 40. 


True. Vert. Diſt. M's. * 
True Alt. M' 8. Cent. 


AS 14. 7 


| Dec. S. M's. Center, 


25. 1 2 


4 


2 28. Mrs. 1 as 
o. 04. 18. 49. 
Excdent. 6875 g 

Moon's Longitude, 
9. PJ+ 32 07, 


Diff 1. 07. 
or $3 Mites 


UE 4 


2 


1 too tte. 


r 


3 
ow ** ai 22 — 02 A _ , 
* 


f BS 2 * A XI N IN 


nd —_— cc. 


a Eaſon — YE PIECES Hos Sms" 299 


% 
& 


PET 169 5D. 15 06. 27 68 85 32: pe rear Gab. 
8 mean Modden, 9. 7. 22. 3055 Apogee, 3. | ohn 35 ol. 
Mean Anom. 55 29. 47. . Eg. Orbit, = 26. b Time, "42. 
| 36 Proportional Parts, + 7 Sun's true Place, 9. 67. 22.7. 


| Mean reh 6. 30. 08. x 67 oem T neo 


| Moore 1 "Moon's mean Motion: — 5 Moon's Apogee. ee Nofels 


Ys. E 


* 77. ir. ir. oe. 34 32. [to. 22. ws 18. 
Del 


T 1th abs Sie al | 
„„ V *F 1947 29. 4 eg 
1 0a $944? Ercent. 92654. Inc. Limit. 9. 03. | 


[ | 8 — — — | _ — — —ů 7 
435.05) 23. J, o. * Mean | pw. | Ver Df. Weclower . 
— — — Error Dig. 4-20. | 
8 O. 1 1 8. 19. 3 gk [ Dec. 18 at 1 | Error Wall. nal 2 2730. 
* ; . 2 57 #4 R Refſract. + 42. 
— — — — NA. 277 A- A S- MoH =77 55 1 
19 Ea. $507 Bcd}; waht {| Sun's Place at Night, Par. A 8 55. 
2 — = — . a * True Vert. Diſt. M's x, 
| 6 Eq. * O. 18. ws O06: 385 * 5 39%] Center, 40. 43. 46. i 
EAomhoÞ.onmT} od. 0... Diff. P. A; 18. 574 True Alt: M's. Cent. | 
r R. A. Moon's Center, 4. 36.14. 
7 I .. 04. 30% „ . 8, 39 38, 3105 
I Reduct. — E. 22, Hor. Par. Syz. 56; 34: 


| Prop: Hor. ar. 5 547 Det. N. M's, Center, 


| Long. - Diam. ap. M's. 30. 40 ( 1. | ie 44. ö 
2 I Par. Alt. 3619635 | 140 tn0 blk 
E tf © DA tn 1 22 M's. mean Anc. Greg. M's mean Ar. 
243188 5 or 75: Mies 2. 04. 47% 30. [| 2. « 1151 „ 
: 2 » 7 00:?NY N ; too . T 1255 Excent. n Excent: 52944. | | 
| wig Per} , I Moon's Longitude, Moonk Longitude, 
n 1 FL. £Q 0. 18. OT. 25 0. I”. 8 5 34 4 | 
| —— — — * Pony nes — , „ —— — — 7 
N 1 . 9e o A | Diff.» ＋ 2. Ol. 4+ Diff 3. 44; 3% 
LS, KR 2-hÞM -r 16 i r 412 i 
EE nM re10 | . | or 60 Miles A 8 1 
; | — Hohn a0 | 2 | to little. : | 
| in ee 3 too much. | | . 22 +4: 


Oy ; 
. A Ae AS 


T721] 


4 D. 1698. June, 18 14. 45. 33 +: 24 Dix. 4 apparent Time at 


"OBSERVATION, TW 


Greenwich. Sun's mean Motion, 3. 05+ 40. 16. Apogee, 3. 07. 41. 40. 
| Mean Anomaly, 11. 27. 58. 26. Eq. Orbit, + 4.. oo. Eq. Time, +2 
. Proportional Parts, + 6. Sun's true Place, 3. og. 44. u. 

. 


Mean Time, 14. 49. 16. 


Rl RG Ke. 
1 


Moon 5 hs | 


[ Moor 8 Mean Motion. 


— 24. 


| Moon 5 Mean tuo; | 


at. 


» 


22. 35. 
I. 35. 
1 
2 11. 
22. * 
86. 18. 
0. 16. 13. 
. 
16. T7 
. bb 
r 
Reduct. + 5. 
8. 16. "74. 
5. * 
5 + 00. Wo” 
or 17 Miles 
too a 


Moon” 8 Apogee. 


7. 24. 32. 33. 


E 41. 


| 6. 16, 34. N 


"Afcending Node: 


| 7, 24. 9: 106. 


1. 360. 7 


— 


8. 8 . . 
Excent. $7538. 


2. 16. 07. oe. 


S's.Pla.3. 05. 09. 08, 
R. A. 95. 36. 53. 
Sun's Place at Night, | 
3. OF. 44. 22. 
R. A. 96. 15. 
Diff. R. A. 18. 5 
R. A. M's Center, 


Hor. Par. Syz. 57.08. 


| Prop. Hor. Par. 56. 47. 


Diam. ap. M's. 3 0. 5 6. 


Mh. M's mean Ano. 
2:46, 239; 07; 
Excent. 56909. 

| Moon's baia 


. 1D. 17.07. 


_— 


6. "Ry, 33. * 
+ 33. 58. 


—— 


. 17. 07: 44. 


Inc. Limit. o 9 4 8. 


Ine 16 at Noon, E 


317% „ 


Par. Alt. 31% + 


Vert Dit. Als higher 


Limb, 63. 46. 40. 
Error Div. 20.1 
Error Wall. — 7. 30. 
Retract- + 1. 40. 
Sem. Moon T 15. 28. 
Vert. Diſt. M's. Cent. 

63. 88. 38. 


Par Alt. — 51. 


True Vert. Diſt. Ws. 
Center, 63. 05.37. 


True Alt. M's. Cent. 


26. 54. 23. 


Dec. 8. M's. Center. 1] 


11. 37. « 2. | 


3 


Greg. M's. _ An. | 
2, 19,07. | 
Excent. As { 

Moon's Longitude, | 
10. 16, 80. 46. 1 


Dig. + 10043. 


F 
( Or 321 — Miles 
5 2 "74 


J oF 
'S* 
= 


or 54 Miles 


too much. 


_ ihe * 


too little. 


* * 4 * 
. x wy | . 
2 2 4 4 — p — 5 uy 
_— , Cn —— * 9 
— F * ” - . 
ROI, * tf 6 * —_— mM 2 8 - 
a „ e een e ee 0 Nee ot GR GA 2 — , * NT NE e — 1 
„ a e * 


Here 1 have given the Reader a ſufficient Number of Authentick 


Obſervations; in the examining of every one whereof, I have been as 
faithful-to a Second of Motion, in the other two Accounts, as, in my own. 
that at one View the Diffefence miy be 


They are here placed all together; 
Clearly ſeen. f aa tk 37-6: Jo; 19 | 
It may be obſerved, that by, my Acſ— |—— 
count the Error in finding the Moors | + | WW. 
Place never amounts to 2 Minntes, or 60 | - * | 
les, even upon the Earth's Equator, |- 
nd in ſome Latitudes not half ſo much: [Ob. 
But in the much greater Part, viz. 20 
Obſervations, the Difference never exceeds | 
20 Miles; and in two more does not reach | 
303 by all which I am entitled to the |. 
full Premium grantedby the Alt of Par- 
liament. As to the other Accounts; tho?“ 
they come very near in ſome Caſes, even 
nearer than mine, yet, in others they are | 
intolerably wide; of which 14 in one, | 10136 
and 17 in the other are out of the Compaſs | 11 73 
ſet by the A: So that nothing of Cer- | 12|*' 45 
tainty can be depended upon from them. 13 88 
The Reaſon whereof will in due Place be 14 7! 6 
gien TOS rr 
It may not be improper here (leſt any | 16— 
Objection may be rais'd) to ſhew, how I | 17|— 
have reduced Mr. Street's Equated Time | 18]— 
at London of the Middle of theſe Eclip- |- 19 ee TY 
to the true apparent Time there, and by 3 28 — 94 
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adding 23 Seconds to the Meridian of | 21 
Greenwich.” For tho' his Tables of the | 22 
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ee Time to the Mean, it is] 26 — 48 — 
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- Haviog Aw thus far 1; hall now. e che Uſes of the Table | 
of Logiſtic al Logarithms. 2 | 


I. If 60 Nimus de the firſt Number, add the apart of the 2d. 
ond third Numbers together, and the Sum will be the Logarithm of the 
Number required, Thus in the firſt Obſervation Juſt now explain d; the 
Sun's mean Motion is, 8: 27, 09. 04. and the mean Anomaly, 5. 21. 
37. 59. then in the Table of the Equation, the Number an- 
ſwering to 5 Deg: 21 Minutes is — 18, 30. and the Number under it 
is, 16. 28. the Difference is 2. 02, Then the Qneſtion will be; If 
60 Mines give 2. o2. what will 37. 59. give? In the Table look 
for 2 Minutes at the Top, and overagainſt 2 Seconds in the Left-Hand 
Column is the Lygarithm 14699. Likewiſe, under 37, and oversagainſt 
39 is the Logarithm 1986. the Sum is 16685. Look for this in the 
Table, and you will find the neareft to it to be 16698, which anſwers! 
to 1 Minute, 17 Seconds; Subtract this from 18. 30. the Remainer 
will be 17, 13. This according to the Title ſubtracted from che Sun's s 
mean Motion, 8: 27. 09. 04: leaves 8, 26. 51, 51. for dhe Sun's 
Place firſt equated. Then to find the Equation of Time 3 in che lirſt 
Table, under the Sun's mean Anomaly, 5 Degrees, 21 Minutes i is 
21. 13. and under it — 1. 05: the Difference is 8 Seconds. © There- 
fore if 60 Minutes give 8 Seconds, what will 37. 59. give? The 5 0 : 
rithm anſwering to 8 Seconds is 26532 ; and that anſwering tO 37. 59. 8 
as before 1986; the Sum is 285183 the neareſt to which in the Table is 
28 573» anſwermg, to 5 Seconds. which ſubtracted from 1. 23 leaves 
1. o8. thls according to the Title is to be ſubtracted from the apparent | 
Time, 7 H. 13 M. 21 Sec. In the Second Table of the Equation of 
Time look for che Szn's Place, 8. 26. 61. 41. or Sag. 26. and yon will 
find 1. 29. the next under it is 1. 05. the Difference is 22. Then if 60 
Minutes give 22 Seconds, What will 31. 51. give” The Logarithm an- TY 
ſwering to 22 Seconds is 22139. and that to 51. 51 is 634. the Sum gt 
| look for in the Table, and the :Loparithm neareſt to it 22775 anſwers 
19 Seconds; this ſubtracted from 1. 27, leaves — 1. O8. Which added 


to 


F 75 5 
to - 1. 08, One? by the firſt Table becauſe they are both of the ſame De- 


nommation, that is both — or negative, the Sum 18 — 2. 16: otherwiſe 
| = Difference muſt have been taken with the Denomination of the grea- 


: This 2. 16. ſubtracted from the apparent Time 5 H. 13 M. 21 Se- 


Mak . leaves 7. 11. 05. for the mean Time. Then to find the Propor- 


tional Parts ; look in the Table of the true Horary Motion of the Earth, 
for the Sun's mean Anomaly, and you will find 2 Min. 33 Seconds. Then 
the Queſtion is ; If 60 Minutes give 2. 33 3 what will 25 16. give? 


The Anſwer will be - 0, 06. or negative, becauſe the Equation — 2. 16, 


was ſo. Thus you have ſeen the firſt Uſe of the Table. | 
II. When 60 Min. is the 2d Number from the Logarithm of the 3d 


ſubtract that of the firit, and the Remainer will be the Logarithm of the 


Number required. For Example; If 10 Min. 48 Seconds give 60 Minutes, 
what will 3. 29. give? From the Logarithm 1 2362, anſwering to 3.295 


ſubtract 7447, which anſwers to 10. 48. the Remainder look for in the 
Table, and you will find it under 19 at the Top, and over-againſt 21 
in the Left-hand Column: So that if 10 Minutes 48 Seconds give 60 Mi- 


nutes, then 3. 29. will give 19. 21. and ſo much may ſuffice for the 
Second Uſe. 


III. If 60 Minutes be none of hs three Numbers g given; J POP from the 


Sum of the Logarithms anſwering to the 2d and 3d Numbers, ſubtract 


that, which anſwers to the firſt ; the Remainer will be the Logarithm of 
the 4th, or of the Number required ; but when any Number exceeds 


60 Minutes, then take the Half thereof. Thus in finding the Moon's firſt 


Equation, (ſee Page 25th of the other Book, viz. of the Humble Adareſs,) 
the Proportion is, as 1 Deg. 56 Min. 20 Sec. to 17 Min. 13 Sec. in the firſt 


Obſervation, viz. the Equation of the Earth's Orbit; ſo is 11. 49. to a Fo 


45. and ſo is 20 Min. to — 2. 58. and fo 1s 9. 30. to+ 1. 24. Here 


becauſe, 1. 56. 20. exceeds 60 Min. therefore I take it's Half 58 Min. 
10 Sec. the Logarithm whereof is 135. the Half of 11. 49. is 5. 54 it's 


£ogarithm 10073. the Hall of 20 Min. is 10 Min. it's Logarithm 7782. 


: the FRY ofs Min, 3o Sec. is 4: 45. it's Lare bm 11015. 


„NM. B. 
2 9 4 


* N. B. Theſe Eogarithms in ab chis firſt ae of the, Moon 
ou WN thus be uſed. For Inſtance here 


The 2d Number is 17. 13. its Feen 5422 * 

Ws 1 Number 18, 5˙ 54 — Lo. - 87. N 

mes N Sum 15495 
The wy Number 18 5 10. — * 1 — 195 | 
80 ; | | Rem. 153660 W | 
The n Number i is 4 1 45. — Lag. — 15351 4 


This Number according to the Direction given in the afore- cited Pag * 
* be J or Affirmative, becauſe the Equation of the Obie” was or 
Negative. 

Again, far finding. the Fareieer of the. Moon! s Apogee. -\ 


The 2d Number is 17. 13. — Log. — — 5422 
5 | The 3d Number 1s 10. OO. — Log. oy _c eva 7792 557 


a Sum 1 13204 
The it Number - is _ LO, — L — — 135 


Rem. — 5 0 


The 4th Number i is — 2. 58. Log. —— 1 3059” 

| which muſt be Negative: 

Laſtly, To find the Equation of Dragon's. Head, 
or the Moon's Aſcending Node. 


The 2d Number is 1 13, —, Log, — — 342rr I 
The 3d Number is 4. 455 77 Lk. — — 11015 


| | 1 Sum 16437 
The Iſt ads is 58. $04 - Log. - Suki, a, 135 
The ith Number i „ | 7 . 


This again muſt be +or Affirmative, as in che aforeſaid Page. And 
this may ſuffice for finding theſe Equations at all Times; and alſo for the © 
Uſes of the Table of Logarithms, which in 1all Aſtronomical Obſervations. | 
% very eaſy, uſeful, and neceſſary, 


1.38 J 
2 find the Moon's Second Equation, | 58 7. 1 
Having firſt ſubt racted the Place of the Moon's Apogee; rk coal 


| from the true Place of the Sun, ſay thus ;. As Radius is to the Sine of 


the Double Diſtance of the Sun from the next S De ia or Quadrature, 
(by Syzygia is meant either the Conjunction with, or Oppoſition to that 


Place of the Apogee,) fo is the natural Number anſwering to the Loga- 


rithm in the Table found by the Sun's mean Anomaly, to *the Natural 
Number required. This muſt be added, if the Sun be moving to the 
Syria; but if from it, muſt be ſubtracted. Thus for Example 5 In 


the iſt Obſervation, from the Sun's true Place 8, 26. 51. 47. GC 
6. 27. 49. 53. The Remainer is 1. 29. ol, 34. The Comp 


whercof to 90 Degrees, is the Sun's neareſt Diſtance to the Onadrature ; ; 
VIZ, 1. oo. 7 06. This doubled makes 2. 01. 56. 12. the Sine of 
61. 56. 12. is found thus. Look in the Table of Artificial Sines for 


61 Degreees 57 Minutes, you will find 9,945733, and for 61 Degrees, 


56 Minutes, youl fin'd 9. 945666. The Difference is 67. Then the Que- 
ſtion is; If 60 minutes give 67, what will 12 give ? The neareſt An- 
ſwer is 12. This added to 9. 945666 makes 9. 945678 for the Sine of 
61. 56. 12. Next look in the little Table (deſigned: for this Equation) 
for the Sun's mean Anomaly, and you will find for 5 Sines, 15 Degrees, 
this Logarithm 2.,.369216- and for 6 Signs, the Logarithm 2. 372912, the 

Difference is 3696. From the Sun's mean Anomaly, 


9.943678 5. 21. 37. 59. ſubrra®t 5. 15, 00. 00, the Remainer b 


2. 370850. 6. 37, 59. which reduced makes 23879 Seconds. Then if 


—— 15 Degreesor 54000 Seconds give 3696, what will 23879 


2. 316528 give ? The Anſwer 1634 added to 2, 369216, makes 


— — *2;370850. Then as Radius is to 9, 945678, ſo is 2,370850 


to 2,316;28. The Natural Number anſwering to which, 


1s 207 Seconds, or 3 Minutes 27 Seconds., This ſubtracted from the 


Moons Place, firſt: cquated, deu 2. 22. 44 45, for the Place ny the 
2d Equation... e 5 a | RE 


* * 7 
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The next Equation” being very eaſie, the Rrader is defired to ſee 
Page 25th, of the other Book, and from thence to pafs an to the Middle 
of the 27th Page; ſince there i is a Miſtake, occaſion'd by 4 Wader. 
Ranging © of Mr. Flamfteed. Of which hereafter. | 


When the Moon's 3d Equation has been found, from the Sur? ; true 
Place ſubtract the Place of the Moon's Apogee firſt æquated; andi ia the 
T able of the Equation of the Apogee, you will find the Proper Equation 
to be added to, or ſubtracted from the Place of the Apogee, before 
found according as the Titles direct. T hen again ſubtract this laſt 
Place of the Apogee from the Sun's true Place, and in the e fame! Table 
vill be found the proper Excentricity. 1 


1 deſire; T bat this laſt may. be carefully remembred 3 1 if from. the 
duns Place, inſtead of this, the firſt æquated Place of the Apogee be 
ſubtracted, as is uſual in this Caſe, a rene: Error ou WD hare 
fore this Caution 1 be fufficient. | eas to Goa 


Having gone thus far, the Reader may pleaſe to proceed to the 
Middle of Page 27th of the Aadreſs, where he is directed to find the 
Moon's mean Anuomaly, and the Ath Equation, without a Table of the 
Equations of the Moon's Center s which is needlefs, ſince it may be done 
as ſpeedily, and with leſs Danger of Miſtakes without it. Thus i in the 
firſt Obſervation, where the Moon's mean Anomaly | is 7. Ig. 09. 53. the 
half is 3. 21. 34. 36. the Supplement to 180 Deg- is 68. 25. 04. the 
7 T0086 wheteof i is 25 492778. the ' Excenricity i is 50221, this aged to 
ant] fubtrafted. from it leaves 949779. "fg find the” Lade of the 
former proceed thus, the Log ar. ibm of 1050 is 3. 021189, and the Dif. 


„ ference 


IT 


ference. between that and the next is 4143 Therefore, if ip give 474, 
whas will 221 give? Anſwer is 91, which added t9.021 189, makes 

021280, the Inden mult be 67 becauſe the Natural Num: 
3 399 ber has 7 Places. The Logarithm-: therefore Will be 

5. 977622 6. 021280, Complement Arithmetical 3: 978719. The Lega 
10.402776 rithm. of 9497 18 3.977586, and the Difference is 46. 
— — j ben if 100 give 46; 79 will give 36. This added to 
10. 359119 977586, makes 5, 977622. for the Logarithm of gagygg. 


n Tangent of 68. 25. 04. is 10. 402778. The Tas 


ent 10. 359119 is chat of 66. 22. 31. this ſubtract, from 68, 


25. 04, "eres 2. 02. 33. Which doubled makes 4. 05. 66, ſor the 
4th Equation, which ! 18 to be added, becauſe the mean a iSabore 


6 Signs. Si Ws 14 
For the three laſt FLOWS I refer the Reader t to > Phan 28 and 29 of 


the Addreſs : But it is to be obſerved, that in the 23d Line of the 29th 
Page, inſtead of 2 nin. 10 Seconds, it ought to be 2 minutes 20 Seconds. 
The Fifth Equation is managed like the 2d; only whereas there, when 


3 Figures were cut off, the Diviſor was 54, here it muſt beg; becauſe 


2 Degrees and a half make gooo Seconds. There will be.no Occaſion to 
reduce the Moon's true Place thus found in her Orbit, to che Ecliptic, i in 
finding the Longitude of Places; becauſe it is that, which is likewiſe to 
be found by taking an Obſervation with the Inſtrument, the Manner of 


performing which, will quickly be explained: But before that, 1 come 


now (as was before promiſed) to anticipate ſome Objections, that may 
poſſibly be raiſed. And the only ſeeming one againſt my Table of Ex- 
centricities, or even againſt the whole Work may be, That I make the grea- 
teſt Excentricilies too ſmall ; ſince by the Table in Mr. IWhiſton's Aſtrans- 
mical Lectures the greateſt is 66854 3 and Sir Jaac Newton's, accord- 
Ing as it is printed in Dr. Gregory s Aſtronomy is 6678 2; whereas the 
Sreateſt of mine is but 61946. This (tho' at firſt it may ſeem ma- 


terial, yet) when well | conſider'd, wall be Ines to n no Weight, but 
"THE contrary. SUN nd e e 004k ole e 


292 214. 7 
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I. It muſt be granted, that Hypotheſes and Thravics ought to be made 


from, and directed by Experiments and Obſervations not the latter 


fein or by the former. Now in all theſe Obſervations, the Errors in 
* the Moon 8 Place are but little, if compar'd with the other, 


3 r Ae in Mr. Whiſton's Book to anſwer ſome- 


times, yet at other Times they are vaſtly wrong, and becauſe, that Me. 


thod wants many of Sir Jaac Newton's neceſſary Equations, neither the 


M ethod nor the Numbers can be ſafely depended on, 


Y MT. Shes! it is Sir Jaac Newton's Theory I have eſpouſed, and through- 


out cloſely adher'd to, I muſt take ſuch Excentricities, as will anſwer the 
Obſervations. Now thoſe will be found at a mean Diſtance of the Sun, 


viz, near 45 Degrees from the Moon's true Apogee or Perigee to be very 


near true; that is, when the Excentricities are 52000, or thereabouts ; 
but when they are great or little, that is, when the San is very near the 
true Apogee or Perigeeot the Moon, or near at a Quadrature from them, 
eſpecially the former ; they are always wrong : In the firſt Caſe too 
great; and in the 2d, too little. For the Truth of this, the Reader 
may be pleaſed to have Recour ſe to the 3. 6, 7, 8, 9, 11, 14, 16, 17, 
18, 27, 29 Obſervations; where he will find the Excentricities too great; 
and to be the only Occaſion of ſo great Errors. Likewiſe in the 5, 10, 
21, 23, and 26 Obſervations, he will find the Reaſon . the Errors to 
be, that the Excentricities are too little. 


IV. And . all! it is to be remembred, that in order to find the Ex- 
centricity, from the Sun's true Place was ſubtracted, not the 1ſt zquated, 
but the 2d or true Place of the Moon's Apogee: As is done alſo to find 
the Moon's mean Anomaly, by ſubtracting from the Moon's Place 3d 
Time æquated, the Place of the Apogee, the 2d and not the 1ſt Time 
æquated. For that is certainly the Way to find the true Diſtance of the 
Moon from the true Apogee. As the other is to find the true Diſtance 


of the Sun from the lame ; and ſo to find the true e Excentricity:, Thus, 
K T for 


; * 
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for Inſtance 3 ſuppoſe the Suns a g. 12. 36, 16: the Place of 
the Apogee 1ſt æquated, 3. 21: 36. 16. the Difference is 1. 21. 00. 00, 
for which the Equation, according to Dr. Gregory, is + 12, 18, 15. and 
the Excemricity i is 53846. By my Table che "Equation i iS + 12. 1 5. 04-and 
the Excentricity 49191- This would be too little: But when 12. 15. 04, 


is added to 3. 21. 36. 16. the Sum will be 4 03. 51. 20. This ſub- 
tracted from 5: 12. 36. 16. leaves 1. 08. 44. 56. The Excentricity ans 
_bwering to which, in my Table is 53655, nearly the ſame with Dr, 


Gregory 8, viz, 53846, But ſuppoſing the Su's Place as before, 5. 12. 
36. 16. and the iſt Place of the Apogee to be the ſame, or 11. 12. 36. 
16. here the Equation being nothing, the Excemtricity in Dr. Gregory 


would be inſufferably too great to anſwer any true Ohſer vation. I ſay, 
to anſwer any true Obſervation; becauſe I could produce ſeveral of the 


moſt induſtrious, and juſtly celebrated Royal Aſtronomer Mr. Flamſteed, 

as we find them printed i in his Hiſtoria Cæleſtis Britannica, which are moſt 
certainly wrong, and cannot be reconciled to Truth any other Way, than 
by taking an Excentricity much greater than 66782, even near 69000. 
To make this appear, I ſhall give one only Inftance drawn out at large, 
as before, Page 545, Vol. 2. Wherein the Error by Sir {aac Newton's 
Accor amounts to (I do not fay 7 or 8 Minutes of Motion, as the great 
Dr. Halley has found it to do, ſometimes by his Obſervations, but to) even 
near 125 Minutes. Pleaſe to take it . as follows. 


N 
e 


8 


| crates, - 8 W — — — — — 
| A he iS 8 Fo t. . 5 | 
| la D. 17145 8 06. 35. 12 + 2s. viz. 34. Stin's mean Motion, 
5 wt 
| 5. 26. 16. 42. Sis Ae 07. 58. 52.5 Mean Anom. 2. 18. 77. 50. 
« BY 93% a 0 8 | 
1 "Eq Orbit, — I. 53. 16. Eg. Time, - — 5. 37: Proportional Party's 14 S$ 
; | 
| Sun's true 1 5. 24. 23. 12. Mean Time, 6. BY 57. 
Moon DIY " Moon's mean Moton 7 Moon's "Apogee. | N ZZ 
| WOT et g T9: 11; 20; 45; 5 25. 02. 34 8. 02. 46. 
CCTV 30. my — 19. 289. 1 "i! 
£ 1 Eq. | "gr Tt. 2 15. 5 24. 5 i . 57 5, 55 Pe 
ö Mo FE: OE OS, . 3 1 | 1 N 4 58. 
— — — N r N — 57 | 
| 2 Eq. „ 6 F 7 "ws 36. 08. Hh: hs 42» 
ö 0 „ $211 þ. Baines: 809008 1: Hos Liner dure | 
| 3 Eq. "| 9. It. 31. 46. Moons Mean An. { Vert. Diſt. Mes. highs | 
„ t 1; Pg og og OD 16. 55. 38. ferLimb. 73.03. 50. 
—— — „ Noon, Error Div. + 32. |} 
| |: 4 £7 Þ 99 0477 e ee Error Wall — T4. 10. 
| „ I. 25s Ss. Fla. 5. 24. 7.07. Ref. 1 2. 39. 
. 1 — e wor * 174. 36. I O. Sem Moon + 1 5- 59 | 
Ed. „ RT: f q 
ö 4 5 2 re * * | Sun, s Place at Night, Vert. Diſt Me. Cent. 
3 3 1 — — 1 SS thay 230 12. "Fo WE 4 N —9 
gas 18. rue Al Ms. > | 
7 Eq. N Ot, 53> 3% n. A. Moon- ns: 0. 140 38. 3n = 
2 Reduct. 3 273. 44. 26. Greemwich. | 
iLong. Cal. | 9. 04+ 17. 35. | Hor Par. Syz. 58: 52: Dec. S. M's, Center, | 
Long. Obſ.| 9. 3. 30. ao _ |Prop:Hor.Par.58.03.| n 
ws Diff. *. 4 47. 29. hos Ib. M's. mean Ano: | Greg. M's mean An. 
3. 16. 43. 25.3. 16. 55. 39. 
85 $424 — Mi 2 [= Excent. 66849, | Excent:; 66775. 
e ma 9. b . 9. 03. 187 39. 1 
Dif. + 21. 07. | Diff. + 14. 33. | 
or r 633 — Miles or 436 villes | 
* ; | | Wo much. too little, 
: Perhaps 
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Perhaps ſome ſort of Perfons may here be apt to Chet, that cho! 
by theſe two Accounts the Error is very great, yet mine far exceeds, 
them: But it is preſumed no Man of Senſe will make himſelf 10 . ri-, 
diculous, as to ſtart ſuch an one; ; becauſe i it is Plain, that to 4. falſe 
Obſervation a falſe Theory may very probably anſwer nearer, than a 
true one; and tho” a falſe Theory may be made from true Ohle valle, | 
yet from falſe ones it is not poſſible to frame a true Ti beorh. 


Tü next Obſervation but one in the ſame Page, dy end 
10 D. 10 H. 17 M. 33 + 24 S. is nearly as wrong, which Errors F can im- 
pu te to nothing elſe, but to his Clock, which was 3 Min. 40 Sec. too ſaſt 

in the firſt Obſervation, and 4 Min. 30 Sec. in the Second : Tho? by the 
true Tables of the Zquation of Time (very ingeniouſly made by himſeif,) 

| in the xt it ought to have been 5. 37. and in the other 1 Min. 03 Spit 
too low. Now the Time being taken too much, advances the Moon 
ſo much by Calculation more forward in it's Orbit, than it was by Ob- 
Jervation, and makes the Difference in | Laillude to o be at leaſt 5 Minutes, 
which is intolerable. | | | 


And here, L hope, may not Ws RY 7 mae d or ill 
| Manners, but rather excuſed ; if for my own Vindication (tho? with 
much ReloRancy) I am forced to ſpeak the Truth. The learned Royal 
Aſtronomer Halley, was pleaſed to aſk me, Why TI differ'd from 
Mr. Flamſtced in finding the Moon's Place ? Therefore, with due 
Submiſſion, I deſire He will be pleaſed to o accept of my Anſwer here ; 4 is 
which is this. 


The Moon? 8 ; oteateſt Latitude | 13 a ben Sir Jaac Newton to be 

5 d g. 17 Min. 20 fec. and by no Aſtronomer, (that I have heard of, to 
exceed g dep. 18 min. But finding in the latter End of Mr. eee | 

Second Volume,. in his Table of the Moou's Places deducted from his 

ObJervations, that the Latitude exceeded this in a great many Places, viz. 10 Y 

94, and in ſeveral amounted to above 6 Degrees, T was much aſtoniſh'd, 

"ana 
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and forced to ſuf} ſpect, that, either the Obſervations were wrong, or the 
Longitudes and Tatitudes fally calculated from the right. Aſcenſions and 
Declinations given. This latter Suſpicion I found, by Examinatien, to 
be truly grounded 11 in many Caſes; 5 a8 any Perſon, that underftands Sobe- 
rical Trigonometry, may eaſily prove. But here occurs another Thing 
cannot but wonder at, vis. That Mr. Hamſteed ſhould offer to find. 
the true Place of the Moon frrom a falſe right Aſcenſion. This he has 
done all along, if thoſe right Aſcenſions be adapted to the true apparent 
Times of che -Oblernations? which are placed over- againſt them, aud not 
to thoſe Times, as corrected in Pages 134, and 133, of his Prolegomena. | 
I made no Queſtion, but he had thus corrected them, or elſe would not 
have put over-againſt the falſe Mean Time by his Clock, the true Ap- 
parent Time, as he calls it, and has again placed throughout over-againſt 
the right Afcenſions of the Moons Center. As I told the learned Secre-' 
tary to the RoyaL Society, Mr. Fohn Machin, Profeſſor of Aſtronumy 
at Greſham College, This Inaccuracy, from ſa great.a Man, migbt eaſily 
lead any Perſon into a Miſtate; as it did me, and was tbe ſale Occaſion of that 
mention'd in the 79th Page, and of that in Page 19th, Lines 30, and 36, 
of the Addreſs, which accaſion'd the ObGrrations thereunto annex d, to be 
grounded, (the exactly true to a Second of Motion, according to That Ws 
polition, ) upen @ wrong Foundation. This Miſtake I hope the Candid © 
Reader will wink at, being thus pardanably, or, if Four pleaſe, incyi- 
tably occaſion'd. | tet 


A might have produced other Inſtances of falſe G or at 
leaſt of Olſervalions falily printed; as in Page 354th, in the Year 1698, 
Aug. 8 day, 9 b. 40 min. 19+ 23 ſec. where the Calculation exceeds the 
Obſervation by no leſs than 46 deg. 30 min. and 17 ſec. and the Lali: 
tude is leſs by 14 min, and 22 ſec.” But leſt this ' ſhould ſeem to be done 
more by Way of Cenſure, than of my own Vindication, I ſhall deſiſt; | 
only ſhall further ſay, That this juſtifies the Remark I made at the It 
Bottom of Page the 23d of the Addreſs; whither I refer the Reader; to 
whom, I think, 1 have pen: all neceſſary Directions, i in order to render 

© | the 
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the Calculation as ſpeedy and 09 as is poſſible. And ſhall therefore 


now 5 to ſhew, how wid dhe e to fake and work, an 


"If. 1 row) Fey oe Or. Bowes Fluid: db which ; is IO: 
free in the other Book, and for which ingenious Thought I underſtand 
he was amply rewarded, would have aniwer'd Expectation, I fhould. 
never have ſet my Thoughts upon inventing another; but the Bubble of 
Air is ſo long in ſertling even upon a fixed Poſt, that it cannot poſlibly 
anſwer at Sea. Therefore I muſt aſk the Reader's Excuſe, whilſt I add 


a few Words ro what was ſaid of this new Inſtrument, at the Beginning 
of this Book. 


I need not to ai 4 Inches Square, fince that may contain Wheels | 
ſtrong enough to turn about ſuch a Table, as is there deſcribed ; and the 
Figur*d Circle may be but of 6 or Inches Diameter : For if diagonally 
diyided, it will plainly enough diſtinguiſh Seconds. It is now ſo contriv'd, 
that one Man may take an Ob/ervation Day or Night with all imaginable 
Speed and Certainty, after this Manner. A hollow Staff, to be raisd or 
deprefs d at Pleaſure, according to the Line of Sines before ſet down, is 
put upon croſs Centers, like a Mariner's Compaſs; and the Top of this 
Staff is ſet exactly under the Center of Gravity of the Inſtrument, ſo 
chat, unleſs in a Storm, when no Obſervation can be ſuppos'd to be taken, 
it will always be truly perpendicular every Way. Mine is fo exact, that 
whatever Way it be inclin'd, if not with too great Violence, (as a Ship 
in a Storm,) no Liquor will be ſpill'd out of a Glaſs fill'd Brim-- full; 
which proves it to be always truly Horizontal. The Inſtrument is turn d 
by a Socket on the Top of the Staff to any Azimuth; and a Quadrant 
18 affixd to it, to ſet the 7. eleſcope to any Degree of Altitude, and after- 
wards taken off, that it may remain exactly ballanced : Perhaps there 
may be no great Occaſion for Night-Obſervations, ſince both Sun and 
- Aon may be ſeen on the fame xc Time, Lee 2 near their e and 
una Hou. ee 


AL | | | | | | Here 


ws a © 


\ t's) 


"Here | it comes into o my. Mind to fay ſomething about the firſt Method 
in the other Book, of finding the Moon's Place by Night; 3 fee Page the, 
8th of the Addreſs) and I cannot but think, thar Way may be made very 
Practicable, if the perpendicular brend be faſten'd truly parallel to the 
two Sides, and a Spirit- Level be put under it, to ſhew when it is inn . 
perpendicular.” But to return to the e ; 


When any Obſervation is is to be taken, ſet the 1 upon the Staff, ; 
and having put on the Tube, raiſe it, without the Handle, to the Objett, 
and there faſten it; then put on the Quadrant, and ſee to what Altitude 
the Tube is rais'd, as ſuppoſe to about 40 Degrees; if the Obje& be aſcen- 
ding, ſet the Tube by the Quadrant exactly to 39 Degrees; but, if deſcen- 
ding, to 38, having before turn'd the Handle back, as far as it will go. 
Then take off the Quadrant, which having done, turn the Handle leifurely* 
about, till the Horizontal Hair or Fine Wire cuts the Star, or the lower 
Limb of the Sun or Moon, and fee where the Handle ftands ;. then turn 
the Handle further till the Hair cuts the higher Eimd ; and immediately ler 

the Half  Minnte-Glaſs be turn'd, or having a little before ſet a true 
Moving · Natch a going, (no Matter to what Time) look at a Münte 
and (as near as you can) the Second, and write them down, and having 
carefully counted upon the Figur'd Circle the Places of both Obſerontions, 
you will have the true Altitudes of both, and by that Means of the 
Center; allowing for the Afſtent or Deſcent of the Object in the mean 
Time. The Altitude of the Sau or Star may be taken! either before 
or after that of the Moon, if the Time betwixt the Ob/ervations be 


exactly determin'd by the Mateb. So that one > ROARING and one 
Obſerver may be ſufficient. — | 51:08 £ 


21 02 Sake 
Knowing the Tour of the Day by the Sup, ang dof hs Night * che gtar⸗ 


together with the Latitude of the Place, and the Mtitnde. of the Moon N 
actly at that Time, it will not be difficult. to find the Place of the. Moon 
in it's Orbit, and ſo to compare it with the 1 Place found by Calculatipey... Av 
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1 Tu How to ſnd the EI O UR ly the SU N. 


oy" 
pg . 


1 Firſt reduce the reckoned Time, as near as you Gan think, to the Me- 
[ ridian of Greenwich (this may be corrected Aftetwards) auc find the true 
Place of the Sun, as alſo his Dedlination and right Acenſto 701, Thus ſor 
Example; ; in the Latitude 53, 27+ 52 North, on the gth of Fanuary, 
1731, I found by the Inſtrument the apparent Altitude of the Sun's 
Center to be 13 Deg. 46 Min. 16 Sec. and the Refraction 3, 17 being 
ſubtracted, the true Altitude 13, 42, 59. being paſt the Meridian, The 
Fun's Place at Nocn (allowing 10 Minutes, 40 Seconds, for the ſuppoſed 
Diſtance of the Meridian's) was 10, oo, 03, - 33. It's Diſtance from the 
__ ER Point 59, 56, 27. Then 


| (nk oe ant. To find the SUN's Dedlination.. 
As Radius 


f f 


10. 000000 


" < 4 8 


= 


To the Sine of 59. 56. 27. —_— ee 8 1 7 


527 Ws, 


80 . is che Sine ol 23. 29. oO. e — ů 9. Goode, 


* . "ew? > by * A 
. 
1 : 2 
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"th 0 the Shs of 20. 10: 30. m_ 1 r 


2. 7 nd the Right ASCENSION. a 
As to Co, Tang of 59- 56. bs: of — — — 2 762475 


3 3 Is to Radius — — {47 | dba DION 19. 000000 


* 


Sd is the to. Sine of 23 29 . 9: 5:962453 


8 To the Tang, of 67. 44 55. — ene eee ee id 
[ This fubtractedd "a 360 oe keaves ; 302. 15 05, for che Sone * 
1 Lieht Aſcenſion 


3. To 
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3. "Ts fu abe HOU R. 


dee are Ae Sides gi given, of. fan Oblique Spherical, 7 . namely; 
36. 32+ os. Comp. Lat. 110. 10. 30. un' s, Diſtancè from the North 


Pole, and 76. 17. ot. che Comp. of the true Altitude, to find the Angle | 
contain d between che two ft ; 3 thus, Ps 


8 * 
— 


A e e- moor ee ol an ns hens 


Side 1 107 10. 30. 7 Quan Arith, 8. . 32. o dot a 
Side 77-967 17. 0 1. Comp. Arith. S. 110. 10. 30. — 0. 027499 
— —— Sine of Falf Sum 111. 29. 49 — 9. 968687 
Sum 222. 59. 39. Remainder Sine 35. 12. i — 9. A e 


EF —— 


This 9. 9912 52 is the n of 17. 27. 42: which — M18 22. 
55. 243 and this reduced allowing for an Hour 15 Deg. and ſo proportio- 


nally for Minules and Seronds,) gives 1 Hour 31 1 Minutes 525 42 _— 


which was the true Time of the Day. 


* 


fe the HOUR o the NIGHT Ws STAR 


Ont the Game Night, VIZ. 2. Fan. gth, 17 31 x, the Abitude of Mdeharan, or 
he Bull's Eye was on the Eaſt of the Meridian 46. 36. 13 Comp. Alt. 


43. 23. 47. Refraction + 0. 45. True TOO Diſtance, 43. 24. 7 


In the it Place the true os Aſcenfion of the Star, maſk be found, 
by the Rules in the 49th Page of the Addreſs ; and it was 63. 07. 09+ 
Likewife the Declination was ne to 1 15. * 1 ir 8 e rr or 
Palar 2 74. 0g. 42. „ 09% 0109: ae vet 


Fo i 7 45 * ei a. 
4 . * - « 1 
| 


= vaalduss ib, u 
* 25 


gh W K 


ädC9——2eD — —— . —— 


1 6 
1 * 1 go 7 7 'DES * $ N42 
N.. This Method muſt 8 be uſed to Gnd the Ne or 9 


by any Star; en _ work in vainy! Oe”? eel T 
nth v1 % one nod 2d 01150 Bille Ns z 507 nogy 25614 x 
Ss 74. Pp 2 Comp. Kick. Sin 36 32 "of. ==" 0. » 226246 
Side 43. 24. 32. Comp. Arith, Sine 74. 03. 42. — ING 
— not Half Sum 77. 00. 11. — 9. 988729 
Sum 164. 00. 22. Sine of Remainder 33. 35. 39. —— D - 742965 
= Sam 77. 00. 11. 


5 4224 ** 


* 
4 1 
Cu 


232 8 229. 973967 
i e "Trl Sum, 2 Lear 
| Benn Bat IFN: § | | 5 


* 


This 9. 9869831 is Sine Comp, of 13. 437 31. This doubled is 2 85. 02, 
from 65. o/. 09. che Sbar's right Aſcenſion, ſubtract 27. 58. 02. there 
remains 3 12.07. This was the right Acenſion of the Mid. heaven at the 
Moment of taking the S!ar*s Altitude; from which ſubtract 302. 15,05. the 
S $ ae Ek fen at Noon; 5 or from that + 3605 1 Viz 397. 12. * 1 


1 * 1 K 
4 ws 7-4 >. IT! ;% 


This reduced into Time, (allowing 15 Degrees to an * &c.) n makes 
6 p fats, 19 Minutes, 44 Seconds; but this is too much. For in a Solar 
Hour there paſs the Meridian not only 15 Deg. bur alſo the 24th Part of 
the Difference of the Sans right Aſcenſion in 24 Hours. This ought al- 
Ways to be remembred in finding the Time by a Star,, tho” not by the 
Suns, or elſe the Time will be dale falſe. To avoid” which do thus, 
Lc in the Table of the Therary Motion of the Earth for the Sun's 


$33 '% 


nean Aromaly, and you will find 2 Ain. 23 Sec. T. en fay, If x 15 Deg. 

Ain. 33 Sec. or 54 1 52 Seconds, give 65 mii. of 360 Sec; What will. 
94. 57, ob, or 341326 Seconds give? Anſwer 22724, which reduced 
is 6 Hours, 18 Minutes, 44 Seconds, and that was the exactly true Time 
of the Night, when the Auitade of, Aidebaran was taken. And this may 


ſaffice for all Q-ſervalion 5 by a known fix d Star for finding the Time 
of ;the Night. l * 


Hou 


1 510 
How to find the M 0 O N Place by OrsrnvatiOn: | 


66.3, 70 WY SA1 Dt of Mott 99 eviwtls Rout DIM ant fo I” | 
This is that great and necefluryBuod LIN far finding; the unte of 
any Place upon the Ocean, ban hitherto has been etecemed very diff. f 


„ ©* % 


W #49 A044 


both, much more difficult and uncertain, and 14 but ſeldome to be RO in 
Practice, if compar'd with this. which may be uſed either Night or 
Day,, at any Time, almoſt, at Pleaſure; and by the Save will oy bone | 
ſufficiently caſy and true, even to a Demonſtration, | mus 


Firſt, Therefore let the Sas of the place be kd: WP of 
the Ways before ſhown at the Beginning of this Book, and in the 8th 
and following Pages of the other Book; and alſo let the Time be very 
carefully found by the Inſtrument, which, (if due Care be uſed) ; is ſufficient 
for the Purpoſe ; 2 15 the ee cy the e J Center be alſa 


nnen r e et FFF 
Having theſe 3 given, | it c will not be difficule to tobe e the Prom 


Y Thus for n ; 


At Wi 1 5 in 1 10 North, 52. 27. $2. in the Per 
1731, Jan. 11 Day, 16 Hours, 36 Minutes, 47 Seconds; and 10 Mi inutes 
40 Seconds, for the ſuppoſed Difference of Longitude Weſt frem Greens 
wich. The Time i 18 11 Days, 16 Hours, 47 Mi mules, 27 Seconds.” Fx he 
Altitude of the. Moon 5 Center was obſerved to be 25. 56. 38, = Subtract 
the Refraction 1. 40. Remains 2 5. 54. 58. Add the Parallax of Altitude 
48* 54. (the Horizontal Parallax being then 54. 2 3: M the true An 
was 2 43. 53. Vert. Diſtance, 63. 16. 08. | 


V = 
Ss 7.4 
* * 


47 44 


— 


— — 
= — — 


| S's Pl. at Noon 
| JR. A. at Noon | 


1935 


To make it as uſcful and eaſy, as poſſibſe, tor Masincrs is all other 
Caſes, 1 mall here give chem the Calculation at las. TRATIONS 


F 
* — — — — — — — — — — a RA 22.4.6 98-200 
1 De 1 + 8091 NE «Mo NN 9. I 1 * e 

4. P. 1721 J 9,20, 42. 54. NMean Mor, of the Arness. as. og. 25 


ears 10 


A 11 
ours 16 


Seconds Rl 


1 


Mi mutes. 47 | 


*. 29. 34.57 


1. 


«4. wy _—_F PR" — 


| | 10. 50.32-| 


k 
S 


1 
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Sun? 8 mean Anomaly 
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10. 01, 59. 45. 
Eg. Or. ray. 32. 
10. 0. g. v. 17. 

o. Parts 3 1. 
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Equation of Time .-+ 20. | 


e 
& * * : FO. he , q 


* 


un'sfrie Place 
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10.02. 47. 48. 
10. 02. 05. 36. 


A. at — 


5 Ws: F . 2 
— — —˙˙⅛ —— 


304. 21. 47. 


JE 05: 26. 


1 8 


Pay 


— 


SK 2 N 2 


R. Aſcenſion at Mo 21. „ 471 


Hours 16 


923 "= 240. 00. OO, 
Minutes 3 9. OO, oo. 
Seconds 47 8 11. 45, 
as FE AG - * 


1 43. 


39. 
Po 


] 


10: 304 


. . 8.16. 04 
8 . TO, OI, 59; 454 


$23. 43. 434 


IIS: 


37 Vs 
To: And te MOON PHAr OA Uf w far 17375 
January 11 Days, 16. Haw, 59 Mn. 47 Sec. Neem Hive 22 


{ War Miert Men Ve top, | Mön? Apogee 


3 0 5 ' 
ö 8 : 48 & «® 3 . » s , - * * x" : ö 
7 * * ; 
| Pe 
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| , , r 4. % 49. a6 
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Loa EE © 219. . ie 20, „„ 26 
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PEERS. — * 
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R Hg. Mi 3 E Excent. e * Inc. Linit. 16. 3 5] 


— 3 by, 
| ; 3 Eq. +: n r > EE; Moor s mean Anom. 2 


. 92 — 14. 06. [o. 2. 01. 07. 
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HF £1 
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. oct DU Lip Ei A 


- Laftly; from the ATE id Der A, to har che WN Place in her Or bi: 
by Obſervation. In Figure the gth of the Table in the other Book Triangle 
A A E right Angle at & there are given the Angle A AE always 
23 Deg. 29 Min. and the Ine” . N 14 000 11. To find 4 E 


e Page ih. APRON 
As the Tang. of + th; _9. 405933. 
Is to Radiis — ——= — _ -— 10, 090000. 
80 is the Co. Sine of — 23 29. Por Hh 9. 962453. 


19: 962453. 
To the Tang. Comp. of 15. 31. 09. — 10. 550, 20. 


So then Libra 16. 31. 00. was on n due Meridian, . 1 
1 | | = To | 


n 
& 5.1 
24 = 2 1 by _ 9825 4 To ce 71177 * E. 


A 
93 


— _ 


; _—_ 


2 Mert «1 N ati © 2A 
1 511 225 008889. 


8 21 a 
As Radius — — 5" 1: me” 


% i 


To dhe Sire-of — 16.131.,00, — © 9: 27356. 
So is the She of 255 29.80. a 4 too Se 0 | 
To the Sins of  — 6. 5.5/1 70 — — 


118 Which in this Caſe 1 is to the South of the Lanai. 8 
detect er is 5 3 bo fd * EA. 12 bp | 935 551591 5 


* 
* 1 1 - * % p - 24 A . - 
CEL AVCE- HCY i £} —— ; SE A. x | "IV > i , 
3 * 0 1 #- > - F 
* 5 * 3 a . 2 * X 1 1 1 
by 4 2 — 


Ion — Nadius 10. oooooo. 


1 . * - ” 


To the Sine fe I 23. 29. 00 550% 01 
0p the be of the 14 17. 1 — 2. 986257. 
; | - == 586766. | 
To th Co-Sine of — 67. 17 03 3 95 586766, R 4 7 
Note, That this 7 R IANGLE les to the South of 
T the Equinocꝰial A. * 


The Place of the Aſcending Node was PT to be in 9. 17. 116 46. 
therefore the Dęſcending Node was 3. wy 16. 46. and to the Ve ft © of the 
Meridian. Therefore from 6. 15. 3 1. 00, the Point of the Ecliptick then 

on the Meridian, ſubtract 3, 17, 16. 46, there remains 2, 28, 14, 14, 
for the Side E F in the Triangle E M F which in this Caſe les to the 
South of the laſt 4 riangle, and both to the Weſt of the Meridian, i in which 
are given; as before, the Side E F 2, 28, 14, 14, the Angle EF M 
viz. the Angle of the Limit. 3, 16, 35, and the Angle F E M the Sup- 
plement of A EA (which was 67, 17, 03, to 180 Degrees ; 1 namely, 
112, 42, 18 te; is required to find the Sides F M,E M, and the Angle 
EME.,..> 4. 


FEM 112: 42. 37. | The Side E F 88: 14. * 
e 16. 35. | Half EF 44. 07:07; | 


Sum 5 2 | | EY 


Half Sa 58. 59. 46. 

; i: the i inter} acent Side given, to 

Diff. 10%. 26. 22. find the other 2 . —_ 2 
2 Half. Dit. 53. 435 n 5 Ak 2 BIT all. " 
. — — "6.7: e eee 


* 


Here having 2 8 U 


— —— 


* 1 sf 
E 95 1 


. Co. Areth. 
1. . Asthe Sine of 1 half Sum of the Aale 58. 59. 46. . 066952 
che ius 1 half che Difference == 53. 43. 11. — 9. 906406 


So is the. 275, of 1 half the Side EF. 44. 07: 07 9. 986637 
To the Tang · of i half Diff. of the Sides 42. 21. 33. 9,1959995 


2. As the Co ſine of 1 palfche Sum of * Angies 58, 59. 46. — 0. . 
To the Cos ſine of x half the Difference 53. 43. 11.— 9. 772127 
So is the Tang. of 1 half the Side E F 44. Of. Of 986637 


— » Ai. A. . 


To the Targ. of x half Sum o ce Sides 49. 05. —.—.— 046570 


— ——_ TX 


ws — 


"> i 


The Half Differenee added to the Half Sum gives the greater Side 
F M 9o, 27, 0g, and ſubtracted from it, * the laſſer Side EM 
7 $i 
7 43, 7. Then to find e 25g] Hi 
As the Size of E NM ny” Hp 4317 —, 013; 
Io the Sine ot EFM — 5. 16. 35. 8. 96360 r 
So is che Size of E E — 88. 14. 2% Oe 999% 


Tobe aut of ENF — 67. 13. 10 — e © 


$i IST Thy TY MY 2115 Nev 


rs the 75 ; Tenge Z MG honing wi 215 165 ee ay gr 1 


1 


1 


Malen — ZE +EE- +] EM, viz. 53, 27, 52 he 10 RAY 425 177 
. 18, 1 19, to find firſt the Angle M G Z, afterwards the F 


| e Firſt. 12 5 b K eld: pſt 4 
As #he Sine of M G.; 63. 16. 08. —— 10...04903771 
Tothe Sine a Z MGU A 67. 13. 20 9. 964% 
So is the Sine of Z M — 65. 18. 19. — 9. 958347. 


e GA ==xx 69. 42. 24: I 9. 972162 
n eee For the Second. o 


E. : 0 TO: i 4 


Hexe W two 9 Bog waer er —.— fach dle lata jncent 
Side, is the laſt but two inverted. Thus, 


4 


„ „ 79. DR 


I. As. 


from , 882274 ſubtract 9, 88 22 20, their Diff, 9, 882254, is the true angent 
of half the Side, viz. of 37, 19, 35, this doubled makes 74, 39, 10, 


the Moon in her Orbit by Obſervation. The Place of the Deſcending Noae 


was found to be 3, 17, 16, 46, to which add the. Side FM 3, oo, 275 03, 
1 makes, as before, ee 43 49. 


for its Mean Anomaly, and you will find 30, 26. Then if 30, 26, give 


C: 1 


1. As the Sine of 1 halfthe Diſt of the nl or. N. 34.5 — 1. 663960 
To the Sine ot 1 half the Sum — — 68. 27. 42: — 9. 968563 


* * 
„ 


15 


Cn, nb; 


So is the Tany. of 1 half the Dif. of Sides or, 01. . ä — 249690 


To the Tang. of 1 half the Ms - - 37. 1. 35. I 882220 


9 


2. As the Co-f ine of 1 half Dif. of the Angles 01. 14. 32. ri 0. 000102 
To the Cofine of 1 half theSum — — 68. 27. 42. — 9. 8648 12 
So is the Tang. of 1 half the Sum of Sides - 64. 17. 13. 10. 317360 


Te * of 1 half che Side - - - 37. 19. 35. — 9. Arne . 


—B 


”—_— . | —— 


When che T: angents of half the interjacent Side come out not exatly 
the ſame, (as often happens in this Caſe,) take their Difference. So here 


tor the Side M G. which ſubtracted from 6, 17, 43, 49, the Point of 
the Moon's Orbit o the Meridian leaves 4, 03, 04, 39, for the Place of 


The Place of the Moon by Ob/ervation here exceeds Gut by che Cal 
culation 20 Seconds ; which ſhews that the ſuppoſed Time at Greenwich 
was too little. Look in the Table of the Horary Motion of the Moon, 


bo Minutes; what will 20 Seconds give? Anſwer 39 Seconds. This ad- 
ded to the reckoned or ſuppoſed Difference of Meridians, in Time be- 
fore taken, 10 Min. 40 Sec. (ſo it ſhould have been expreſs'd in the 
'3oth Page of the Addreſs, being ſo meant,) gives iz Min. 19 Seconds. 
Then if 60 Min. give 15 Degrees; what will 11, 19, give? Anſwer 
2 De. +50 Min. the Difference of Longitude, a, as in the Page ee 


But 


® 4 


EE X 


they; en &Rlacks Fight Ajcenſic 


20 Afelſon. 10 much "allo would the Culminating Pond of the A. 


, 8.5 0" IO. - © 


here determine i it. 


ſince the Nature of the Thing does not ſuffer it to be made more ſpeed: 


1971 
Int hexe it will be objected: ; If the Time was taken wrong 29 See. 


n,, Moon's Place by Obſervation wer: 
grant; 4 little wrong; but may. calily, be cot- 


rate, dus 1 he Sus's Bend Moth being 2. 237 he would, i An. 39 Sec, 


advanced further in the Elliptic 2 Seconds, and as much In his 


Aoon's 


Orbit be more forward; and the Side MG remaining the ſame, or incon- 


ſiderably different, the Moon's Place by Obſervation wWas 4, 055.04, 41, 


will make the Difference in Time 4 Seconds more, viz. 11 Minutes 23 


$zconds, and the Difference of Longitude between the Royal Obſervatory 
at 105 and Winwick to be 2 Degree 420 51 Minutes ; and fo 1 do 


1 


Perhaps the Mariner ſeeing here fr many Prager 75 Be wrought, 
before he can obtain his End, may 'be diſcouraged : But I cannot help ir, 
and eaſy. Yet ſurely an Hour or two, once a Weeek, or: pethaps once 
© Fortnight, till he arrives near his Port, ought hot to be Srüdgell, ſirice 


3 bis TAE will yt 174 well r 5 that if he bas an In ſal ent 


* 


his Ee above "IF 30 Mites, or cheats auf porta tel 
leſs: But he will find the Calculation much eafier, than he may ſuſpect, 
by often repeated Operations, ſince every one of the aforegoing Propor- 
tions, will be always | the ſame, at what Time or in what Place ſogyer he 
is to uſe. them. The only Difficulty will be, to have a true clear Notion, 
how the Ecliptic and Moon's Orbit are poſired, with reſpect to the Eguino- 
dial, and to one another, and whether the Ang les be acute or obtuſe, at 


the Time of ee But . and Practice will Köſlr all theſe 


A ai Critics two to Sid him 


ih hai I arte: 1 th 
adviſe him, in order to find the true Altitude of the Sun or Moon's Center, 


to take the Height oſ botk their Zimbs, · as he is before directed. For tho? 


J have given the pſual Table of their Apparent Diameters, as Altrono- 
4 N „ mers 


t 98 J 
mers have. dutermin's them by the Mir, irrumeter 


vet I am ſully aſſared, 
ſrom often repeated Obſervations! made by both the above · mentio 


4144 


Inſt tumente, which have ezactly agreed, that theit apparent Digmeters 
are conſiderably greater that they are put im the Tables even by ſeveral 
Minutes; concerning which I may perhaps take Oeceaſion to ſay more 
ſome other Opportunity. In the mean Time, tho? this be very material 
in calculating the Meaſure of Eclipſes, yet, "FP this Caen, the 1 
Fude will not be affected by ae „ ary An o 


4 


MY Thing may be of great Service to the Mariner, if he _— 
to remember it; namely, as otten as is poſſible, to take his Obſervation; 
when the Moon is near her Apogee or Perigee, becauſe then a ſmall Mi- 
ſtake | in rhe Moon 8 Excentricity will make but a ſmall Error in the 4th 
ys NYE Equation, in Compariſon of what it will make, when 
NA 0 Dur the mean Anomaly i is near 90 or 270 Deg. that is to ſay, 


Is. P. | 1 near 3 or 9 Signs. For Example; ſuppoſe the Excentricily 
lo} 2 jo, 6] were 52000, and the Moon's mean ene were but 2 
. b 7 Degrees the 4th Equation would be 11* min. 52 fer. -and 
7145 4 45 if the Excentr icity were 52500, it would" be 11 min. 
ſo[20 |]: [0+] 58 ſec. where the Difference of 500 in the Excentricity 
|» [65 I 14 makes a Difference in the Equation of no more than 
1 403 46% 6 ſec, But if the mean Anomaly be 3 cr'g Signs, that is 
| 15 197810 ſay, If the Moon were go Degrees removed from either 
3:þ20 || 2 128] -: Apogee or Perigee, in che former Caſe, the. Equation 
| 15 48% would be 5, 57, 12, and in the latter 6, oa, 38; where 
2 2 [$8] the Difference amounts to 3 min. and 26 fec. And 
(422043 | 96 | - whether the Excentricity be great or little, the Diffe- 
B 5 1 1% rence of 300 makes nearly the ſame Differences in 

245 [(y 24 the 4 th Eguation, as in the adjoining Table, by which 
on 3 — ca (tho otherwiſe of no great Service, yet) the Reader 


mamay ſee the Occaſionof this Second Caution. For in 
in hid a Pride being by much , the greateſt and therefore dhe 
mot conſiderable, there is the greateſt Danger of Miſtakes 3 and. for 
this Reaſon I hope it will be remembred. 


| 99 
Ys Tiuder As \through-rhis long aid faborious, tho perhaps ſee- 
mingly Hort and eaſy Work, which I hope may be ſerviceable and ac- 
ceptable to the Nation; and partigularly,-(if daly recommended) To 
HIS RO TAL HIGHNES S, to whom it is moſt ſubmii- 
fwely, and therefore 1 it is hoped: not undutifully dedicated. I muſt crave 
: Leave once more to addreſs my {elf to thoſe Honourable and Learned 
Forces, whom the wiſe LZOISLATUAE of GRIAT BRITAIx have 
entruſted with the Determination of this very Important Affair. Tur1r 
He ONOURS may be pleaſed to take into Conſideration the Pains I have 
taken, and how I have accompliſh'd all the Parts of this Work by my 
own ſole Induſtry, only where I have been beholden to che. Great 
Sir Isaac NewrToN, to whoſe IIluſtrious Memory I preſume. 1 have 
done no Injury, by endeavouring to ſet Him right, where He has been 
abuſed by the Errors of the Preſs. I have Reaſon to hope, (ſuch is their 
Honour, Faſtice, and Impartialty,) that they will not ſuffer any other 
Perſon, to reap any Share of the Profit or Reputation, which they will 
find my Labours have deſerved, as was the hard Fate of one of my 
Name, to whoſe Correction of E. rrors, and great Improvement of Sail- 


ing, the World is chiefly indebted, tho' another has moſt planted gore 
away with the Name and Reputation of f it. Foe} if, 


Let me add a Word or two of Advice to is Nobis of Gree, 
Britain, and I have done. In the” firſt Place, may they not be diſc 
raged- from making uſe of the Methods (preſcribed to them in theſe 
Sheets, by the ſceming Difficulties and Tediouſneſs of the Calculatiuhi, 
ſince they will, after a little Practice, experience the Thing to be far \ 
otherwiſe ; and more eſpetially,. fince it is not poſſible (unleſs 3 ſuffcient 
Automaton 'could be found out, which / might truly and conſtantiy meaſu 7 
Time ,) to render the Practicb of this moſt uſeful Diſcovery more 911 —* 
ditious atd eaſy, chan they have it here fully explain'd. Again, may 
they not reject what is here deliver'd, or make it or 4 of Ridi- 
. froth boned \Prejudlices "7 7 entertain e 


Kt 311 2 
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22322 —. —— . r ̃ —ie: ... 
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if diſcovering the Longitude at Sea, 2 no * Grounds, than becauſe 


ſo many Attempts THe \hithertq, Ic CCELSINI 
them take into, Conf n. what £ the rear e learfed | 
mer Dr. Edmund Ha ley 153 hin Ki ernin#* this. Met 
uſed, by the Moors Motions, as 


ut ather let 
ya! Aſtronb- 
TI have 155 


they may fipd it in dhe ach Page 


- 


Book. Therefore 1 hope that relying on-the Jadgment of ſo Break a Man, 
they will not tura their Backs upon this Method, than which in all Pro- 


bability, a better will never be diſcover'd. 


Proſperity, Peace and Plenty in all HIS M AJEST TY * 
and eſpecially i in this our Iſland of Great Britain. TE | 
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